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This chapter will give you a brief overview of what

goes on behind the scenes during the development and
grading of the AP Statistics Exam. You can find more
detailed information in the “Technical Corner” of the

AP website (www.collegeboard.org/ap).

Who Develops the AP Statistics

Exam?

The AP’Statistics Development Committee, working

with content experts at Educational Testing Service
(ETS), is responsible for creating the exam. This

committee is made up of eight teachers from secondary
schools, colleges, and universities in different parts of

the United States. The members provide different
perspectives: AP high school teachers offer valuable

appropriate level of difficulty for an introductory college

course in statistics. Each member typically serves for

three years.

Another person who aids in the development

process is the Chief Faculty Consultant (CFC). He or
she attends every committee meeting to ensure that

the free-response questions selected for the exam can

be scored reliably. You can find out more about the

role of the CFC, and the scoring process in general,

on pages 2—4.

How Do They Develop 1t?

It takes at least two years to develop each AP Statistics

Exam. The development process is different for

multiple-choice and free-response sections:
p 1%

Section |

B

Each committee member independently writes a
selection of multiple-choice questions based on the
course content outline.

The committee convenes to review these draft
questions, and eliminates any language, symbols, or
content that may be offensive to major subgroups
of the test-taking population. In addition, statistical
procedures help the committee identify possibly
unfair items.

Most of the multiple-choice questions are pretested
in college classes to obtain some estimate of the

question’s level of difficulty.

The questions that make it through these screening
processes are assembled according to test specifica-
tions developed by the committee and, after further
editing and checking, comprise Section I of the

advice regarding realistic expectations when matters of

content coverage, skills required, and clarity of phrasing

are addressed. On the other hand, college and university

faculty members ensure that the questions are at the

AP Statistics Exam.

The committee controls the level of difficulty of the
multiple-choice section by including a variety of
questions at different levels of difficulty.

]



Section li

1. Individual committee members write a selection
of free-response questions based on the course
content outline.

2. The committee reviews and refines draft questions,
and determines which will work well for the AP
Exam. They consider, for example, whether the
questions will offer an appropriate level of difficulty
and whether they will elicit answers that allow
faculty consultants to discriminate among the
responses along a particular scoring scale. An ideal
question enables the stronger students to demon-
strate their accomplishments while revealing the
limitations of less advanced students.

In the last stage of development, committee mem-
bers give approval to a final draft of all multiple-choice
and free-response questions. This review takes place
several months before the administration of the exam.

Question Types

The AP Exam in Statistics contains a 90-minute
multiple-choice section and a 90-minute free-response
section. The two sections are designed to complement
each other and to meet the overall course objectives
and exam specifications.

Multiple-choice questions are obviously useful for
measuring the breadth of content in the curriculum. In
addition, they have three other strengths:

1. They are highly reliable. Reliability, or the likeli-
hood that candidates of similar ability levels taking
a different form of the exam will receive the same
scotes, is controlled more effectively with multiple-
choice questions than with free-response questions.

2. They allow the Development Committee to
include a selection of questions at various levels of
difficulty, thereby ensuring that the measurement
of differences in students’ achievement is optimized.
For AP Exams, the most important distinctions
are between students earning the grades of 2 and 3,
and 3 and 4. These distinctions are usually best
accomplished by using many questions of middle

difficulty.
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3. They allow the CFC to compare the ability level of
the current candidates with those from another
year. A number of questions from an earlier exam
are included in the cusrent one, thereby allowing
comparisons to be made between the scores of the
eatlier group of candidates and the current group.
This information, along with other data, is used by
the CFC to establish AP grades that reflect the
competence demanded by the Advanced Placement
Program, and that compare with earlier grades.

Free-response questions on the AP Statistics Exam
require students to use their analytical and organiza-
tional skills to formulate cogent answers. They also
allow students:

1. To relate different content areas as they formulate
a complete solution to a statistics or probability

problem.
2. To present uncommon yet correct responses.

3. To demonstrate their mastery of statistics by a show
of creativity.

Free-response and multiple-choice questions are
analyzed both individually and collectively after each
administration, and the conclusions are used to improve
the following year’s exam.

Scoring the Exam

Who Scores the Statistics Exam?

The people who score the free-response section of the
AP Statistics Exam are known as “faculty consultants.”
These faculty consultants are experienced statistics
instructors who either teach the AP course in a high
school, or the equivalent course at a college or univer-
sity. Great care is taken to get a broad and balanced
group of teachers. Among the factors considered
before appointing someone to the role are school
locale and setting (urban, rural, etc.), gender,
ethnicity, and years of teaching experience. If you are
interested in applying to be a faculty consultant at a
future AP Reading, you can complete and submit an
online application in the “Teachers” section of the
AP website (www.collegeboard.org/ap), or request a
printed application by calling (609) 406-5384.




During the second week of June 1997, 56 teachers
of statistics, about half from colleges and half from high
schools, gathered at the College of New Jersey, Trenton.
Among these teachers, eight were invited to serve as
“table leaders” and to come to the Reading two days
early to help lead the effort. The remaining 48 readers
were divided into eight teams of six readers each, with
each team reporting to one table leader. Under the
guidance of the Chief Faculty Consultant, the table
leaders had responsibility for organizing the details of
the Reading and conveying information to the readers
in the respective teams.

Ensuring Accuracy

The primary goal of the scoring process is to have each
faculty consultant score his or her set of papers fairly,
uniformly, and to the same standard as the other faculty
consultants. This is achieved through the creation of
detailed scoring guidelines, the thorough training of all
faculty consultants, and various “checks and balances”

applied throughout the AP Reading.
How the Scoring Guidelines are Created

1. Before the AP Reading, the CFC prepares a draft
of the scoring guidelines for each free-response
question. In the case of Statistics, a 5-point scale
(0-4) was used. A score of 0 means the student
received no credit for the problem.

2. The CFC, question leaders, table leaders, and ETS
content experts meet at the Reading site a few days
before the reading begins. They review and revise the
draft scoring guidelines, and test them by pregrading
randomly selected student papers. The Statistics
leaders were satisfied that this method allowed for
consistent scoring of open-ended questions for which
many different approaches could be equally correct
and for which a written statement on assumptions
and conclusions was required. If problems or
ambiguities become apparent, the scoring guide-
lines are revised and refined until a final consensus
is reached.

3. The CFEC, question leaders, and table leaders
conduct training sessions for each free-response
question, which are attended by all the faculty
consultants who are scoring that question.

E

Training Faculty Consultants to Apply the
Scoring Guidelines

Since the training of the faculty consultants is so vital
in ensuring that students receive a grade that accurately
reflects their performance, the process is thorough:

1. The faculty consultants read sample papers that
have been pregraded (see above). These samples
reflect all levels of ability.

2. Each group of faculty consultants then compares
and discusses the scores for the samples, based on
the scoring guidelines.

3. Once the faculty consultants as a group can apply
the standards consistently and without disagree-
ment, they begin reading in teams of two. Each
team member scores a packet of five papers and
then exchanges the examinations for a second
reading. Scores and differences in judgment are
discussed until agreement is reached, with the
question leaders, the table leaders, or the CFC
acting as arbitrator when needed.

4. After a team shows consistent agreement on its
scores, its members proceed to score individually.
Faculty consultants are encouraged to seek advice
from each other, the question leaders and table
leaders, or the CFC when in doubt about a score.
A student response that is problematic receives
multiple readings and evaluations.

Maintaining the Scoring Guidelines

A potential problem is that a faculty consultant could
give an answer a higher or lower score than it deserves
because the same student has performed well or poorly
on other questions. The following steps are taken to
prevent this so-called “halo effect:”

Each question is read by a different faculty
consultant;

B All scores given by other faculty consultants are
completely masked; and

B The candidate’s identification information is
covered. Using these practices permits each faculty
consultant to evaluate free-response answers
without being prejudiced by knowledge about
individual candidates.




Here are some other methods that help ensure that
everyone is adhering closely to the scoring guidelines:

B The entire group discusses pregraded papers each
morning, and as necessary during the day.

B Table leaders re-read (back read) a portion of the
student papers from each of the readers in that
leader’s team. This approach allows each leader to
guide his or her readers toward appropriate and
consistent interpretations of the rubrics.

B Faculty consultants are paired, so that every reader
has a partner to check consistency and to discuss
problem cases with; table leaders were also paired
up to help each other on questionable calls.

B The CFC and the question leaders monitor use of
the full range of the scoring scale for the group and
for each faculty consultant by checking daily graphs

of score distributions.

Preparing Students for the Exam

The AP Statistics course is designed to be comparable to
a typical non-calculus-based introductory statistics course
taught in a college or university deparement of math-
ematics, mathematical sciences, or statistics. The outline
of topics for the course was developed after careful
study of the components of modern statistics courses
taught in these venues. There are a wide variety of
statistics courses taught with emphasis in business,
social sciences, engineering, or other concentrations
that would not necessarily be equivalent to the AP
course, although there should be considerable overlap.
Thus, it is important that the student and AP teacher
understand the type of college course toward which
the AP course is directed.

As outlined in the AP Statistics Course Description,
the course emphasizes four main areas:

B Exploring Data: observing patterns and departures
from patterns

B Planning a Study: deciding what and how to
measure

B Anticipating Patterns: producing models using
probability and simulation

B Statistical Inference: confirming models

Compared to most equivalent college courses, the
AP syllabus is actually much more ambitious. The more
comprehensive outline can be accommodated in the
AP course because it usually runs for a full academic year,
as opposed to the typical single semester devoted to the
course at the college level. The extra topics and depth of
coverage to which the AP student is exposed prepares
that student for a wide variety of college courses found
within the mathematical sciences arena.

The AP Statistics course emphasizes modern data
analysis (defining a problem, designing a data collection
plan, collecting data, analyzing data, and making
decisions through darta) rather than the theory of
statistics or probability. Technology, then, has a key role
to play in the learning of the subject since the computer
is the chief tool for modern data analysis. Students
should have some experience with statistical software
and be able to read standard computer printouts.
Because a computer cannot be used on the exam, each
student is expected to have access to a graphing calcula-
tor with standard statistical functions. Some calcula-
tions may be required on the exam.

In the final analysis, students must have completed a
serious course in the basics of modern statistical meth-
ods and practice, with some exposure to probability as it
is used to describe statistical distributions and some
experience with modern statistical technology. Even
with a full year to master this material, many students
will find this is a difficult agenda to complete. The
developers of the AP Statistics program, knowing that
the course is quite demanding, have tried to alleviate
some of the pressure by tying key ideas to current
strands in statistics that are developing throughout the
K-12 mathematics curriculum. The basics of exploring
data can begin in the elementary grades, for example,
and simulation as a tool to understand statistical
distributions can begin in the middle grades. In that
way, statistics becomes a way of using data to solve
problems with consistent and repeating themes
throughout the student’s K-12 experience. Viewed in
these terms, the AP syllabus does not seem as imposing
as at first sight.




Teacher Support

There are a number of resources available to help
teachers prepare their students — and themselves —
for the AP course and exam.

AP workshops and summer institutes. New
and experienced teachers are invited to attend work-
shops and seminars to learn the rudiments of teaching
an AP course as well as the latest in each course’s
expectations. Sessions of one day to several weeks in
length are held year-round. Dates, locations, topics, and
fees are available from the College Board’s Regional
Offices (see the inside front cover of this booklet), in
the publication Graduate Summer Courses and Institutes,
or in the “Teachers” section of our website (see below).

AP’s corner of College Board Online® You can
supplement your AP course and preparation for the
exam with plentiful advice and resources from our AP
web pages (www.collegeboard.org/ap).

Online discussion groups. The AP Program has
developed an interactive online mailing list for each AP
subject. Many AP teachers find this free resource to be
an invaluable tool for sharing ideas with colleagues on
syllabi, course texts, teaching techniques, and so on,
and for discussing other AP issues and topics as they
arise. To find out how to subscribe, go to the “Teachers”
section of our website.

AP publications and videos. See the Appendix for
descriptions of a variety of useful materials for teachers.
Of particular interest is the publication that comple-
ments this Released Exam - the Packet of 10. Teachers
can use these multiple copies of the 1997 AP Statistics
Exam, which come with blank answer sheets, to
simulate a national administration in their classroom.

AP videoconferences. Several videoconferences are
held each year so that AP teachers can converse elec-
tronically with the high school and college teachers who
develop AP courses and exams. Schools that participate
in the AP Program are notified of the time, date, and
subject of the videoconference in advance. Or, you can
contact your Regional Office for more information.
Videotapes of each conference are available shortly after
the event; see the Appendix for ordering information.
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Exam Content and Format

The 1997 AP Statistics Exam contained questions from
all four major areas of content (exploring data, planning
a study, probability, and statistical inference) in both the
35-question objective (multiple-choice) and 6-question
free-response parts. Each part contributed 50% to the
composite score.

The six free-response questions covered the areas
of data exploration, study design, probability, statistical
inference and fitting models to data. The first five
were short-answer questions; the sixth was a longer
investigative task carrying 25% of the score for the
free-response section.

Question 1. The data exploration question involved
cumulative proportions, which is not adequately
covered in most standard textbooks, but was based on
relatively simple data sets and asked for summary
statistics and interpretations well within the content
outline for this course.

Question 2. The design question asked students to
explain how they would set up an experiment, and a
complete response required explanation of both block-
ing and randomization.

Question 3. The probability question required some
knowledge of conditional probability but the answers
could be found through logical thinking without appeal
to formal theorems on probability.

Questions 4 and 5. The two inference questions were
built around scenarios that required the comparison of
two proportions and the analysis of the mean of paired
differences, respectively. These questions were similar to
the typical questions found in textbooks and, hence,

generated extensive responses from almost all students
taking the exam.

Question 6. The investigative task required the
student to critique models already fit to a set of data
and then to find a model that did not have the weak-
nesses of those presented. For this question, students
possessing skill with a graphing calculator may appear
to have had some advantage over others, but this was
offset by a grading scheme that gave as much weight to
a good explanation as to clever calculation.

The scoring guidelines for the free-response ques-
tions, and sample student responses, can be found in

Chapter I11.

Purpose of the Exam

The purpose of the AP Statistics Exam is to allow
students to demonstrate mastery of the concepts and
techniques of modern statistics at the level of a non-
calculus-based introductory college course. Such a
course is required or recommended for most college
majors and, in fact, the numbers of students taking
introductory statistics is rapidly approaching the
number taking calculus. If a student earns a satisfactory
AP grade and consequently credit for the equivalent
college course, then that student may have the opportu-
nity to take a second statistics course that will provide
the special emphases required of his or her major. Even
if no second course is in the offing, the student is
prepared to confront statistical issues much earlier in
the college program than might otherwise be the case.
Students who take the AP Statistics course but opt not
to take the exam still have the advantage of background
knowledge that will serve them well when they do take
statistics as part of their college program of studies.
The above discussion begs the question, “what is
the purpose of such a college course?” Students of
today, the workforce of tomorrow, live in an informa-
tion age. Most aspects of their lives, from the food
available to eat to the medications available for an
illness, from decisions about buying a car to decisions
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about choosing an occupation, from choices of political
candidates to choices of movies or TV programs, are
regulated by data that they or someone else has col-
lected and analyzed, for good or ill. Therefore, it
behooves students to learn something about data
collection and analysis so that they can enjoy life as
informed citizens and productive workers. Numeracy,
being able to “read” and understand data, is now as
important as literacy. In addition to the advantages for
life enhancement, introductory statistics provides the
basis for the deeper study of the subject required in
many fields, including medical science, biology, engi-
neering and psychology. AP Statistics is a good option
for any student, but particularly for a student who plans
further study in a quantitative field.

Giving a Practice Exam

The following pages contain the instructions, as printed
in the 1997 Coordinator’s Manual, for administering
the AP Statistics Exam. Following these instructions is a
copy of the 1997 Statistics Exam. If you wish to use this
released exam to test your students, you may wish to use
the instructions to create an exam situation that closely
resembles a national administration. If so, read only the
directions in the boxes to the students; all other instruc-
tions are for the person administering the test and need
not be read aloud. Some instructions, such as those
referring to the date, the time, and page numbers, are
no longer relevant; please ignore them.

Another publication that you might find useful is the
so-called “Packets of 10.” They are just that: packets of ten
of the 1997 AP Statistics Exam, each with a blank answer
sheet. For ordering information, see the Appendix.




Instructions for Administering the Exam

Students are expected to bring graphing calculators to
the Statistics. Examination. Before starting the exam
administration, make sure no student has a laptop or
other portable computer, pocket organizer, device
with typewriter-style (QWERTY) keyboard (HP-95,
TI-92, etc.), electronic writing pad, or pen input
device (Newton, etc.). If a candidate has such a
calculator, or does not have a calculator with statistical
capabilities, you may give the candidate one from
your supply. If a candidate does not want to use the
calculator you have provided, have him or her write,
date, and sign the statement in the Statistics subheading
under “Calculators” in the “Administering the Exam”
section. Candidates may have one or two calculators
on their desks while Sections I and II are being
administered. Candidates with Hewlett Packard 48
Series graphing calculators may use cards designed
for use with these calculators. Proctors should make
sure infrared ports (Hewlett Packard) are not facing
each other.

—_

If you are using these instructions for a regularly scheduled
exam, disregard all instructions marked with an arrow (B ).

If you are using these instructions for a late administration,
read them carefully beforehand, keeping in mind the
following: 1) directions marked with an arrow () apply
only to proctors giving late administrations; 2) underlined
instructions should not be read to candidates during a late
administration; 3) dates and days to be read aloud during a
late administration should be adjusted as necessary.

After completing the general instructions beginning on
page 31, say:

It is Tuesday afternoon, May 6, and you will
be taking the AP Statistics Exam. You may not use
reference materials or unapproved calculators
during this examination. If you brought any with
you, put them under your chair. Print your name,
last name first, on the front cover of the unsealed
Section I booklet. . . . Read the directions on the
back of the booklet, When you have finished, look
up. ... Look over your answer sheet to make sure
you have provided the information requested and
marked your responses correctly. ... Your answer
sheet will be scored by machine. Improper gridding
may alter your grade. Mark your responses on
page 2 of your answer sheet (one response per
question). Be certain the number of the question
you are answering matches the number on the
answer sheet. Use only no. 2 pencils to mark your
answers on Section 1. Your answer marks must be
dark and fill the oval completely. Stray marks and
smudges may be read as answers by the machine
so erase carefully and completely.

B> Late Testing Only

Section I of your test contains only multiple-
choice questions. Questions in Section I are
numbered 1 through 35. Mark your responses on
page 2 of your answer sheet. You are not to open the
sealed Section I booklet until you are told to do so.

Remember, when you come to the end of the
multiple-cheice questions, there will be answer
ovals left on your answer sheet. The time for
Section I is 90 minutes. Scratch paper is not
allowed but you may use the margins of your
Section I booklet. Are there any questions?

Answer all questions regarding procedure. Set your watch
at 12:59. When it reads exactly 1:00 say:

( Open your Section I booklet and begin.

- While the candidates are working, you and your proctors

should make sure they are marking their answers on page 2
of the answer sheet in pencil. The color of page 2 of the
answer sheet is purple (blue for late administrations).
Calculator memories need not be cleared before or after
the exam. Calculators may not be shared. Communication
between calculators is prohibited during the exam. Proctors
should walk around and make sure Hewlett Packard
calculators’ infrared ports are not facing each other.

} Underlined instructions should not be read aloud during
a

late administration.
— AT 2:30 PM —

Stop working. Close your exam booklet. Make
sure you printed your name, last name first, on the
front cover of your Section I booklet. . . . Do not
insert your answer sheet in the booklet. I will now
collect the answer sheets.

After you have collected an answer sheet from every
candidate, say:

Seal the Section I booklet with the three seals
provided. Pull off each seal from the backing sheet
and press it on the front cover so it just covers
the area marked “PLACE SEAL HERE.” Fold it
over the open edge and press it to the back cover.
Use one seal for each open edge. Be careful not to
let the seals touch anything except the marked
areas. ...

Collect the sealed Section I exam booklets. Be sure
you receive one from every candidate; then give your
break instructions. A five-minute break is permitted.
Students may talk, move about, or leave the room together
to get a drink of water or go to the rest room. Calculators
must remain turned off and must NOT be taken from
the examination room. (See “Breaks During the
Examination”).




GIVE YOUR BREAK INSTRUCTIONS.
After the break, say:

rﬁOpen the package containing your Section II
booklet. Turn to the back cover of the booklet, and
read the instructions at the upper left. . . . Print
your identification information, in pencil, in the
boxes. ... Taking care not to tear the sheet beneath
the cover, detach the perforation at the top....Fold
the flap down, and moisten and press the glue
strip firmly along the entire lower edge. . . . Your
identification information should now be covered
and will not be known by those scoring your
answers,

Read the instructions at the upper right of the
back cover. Print your initials in the three boxes
provided. . . . Next, take two AP number labels
from your Candidate Pack and place them in the
two bracketed areas, one below the instructions
and one to the left. If you don’t have number labels
left, copy your number from the back cover of
your Candidate Pack within both of the bracketed
areas. . . . Item 6 provides you with the option of
giving Educational Testing Service permission to
use your free-response materials for educational
research and instructional purposes. Your name
would not be used in any way with the free-
response materials, Read the statement and answer
either “yes” or “no.” . .. Are there any questions?

Answer all questions regarding procedure. Then say:

If you will be taking another AP Examination, I
will collect your Candidate Pack. You may keep
your Candidate Pack if this is your last or only AP
examination.

Collect the Candidate Packs. Then say:

If you are administering the alternate form of the
examination for a late administration, DO NOT read the
underlined portions in the following two boxes.

Read the directions for Section II on the back
of your booklet. Look up when you have
finished....Youmay use theinsert for scratchwork,
but be sure to show your work and write your
answers in the Section IT booklet. No credit will be

given for work shown in the insert. If you need

more paper, raise your hand. Are there any
L questions?

B> Late Testing Only

Answer all questions regarding procedure. Set your watch
at 2:29. When it reads exactly 2:30, say:

Open the Section II booklet. Tear out the insert in
the center of the booklet. . . . Print your name on

the upper left-hand corner. I will be collecting the
insert at the end of the administration. It will be

returned to you tomorrow by vour teacher. . ..
Begin work on Section II.

You and your proctors should check to be sure all candidates
are writing their answers in the Section II booklets.

—AT 4:00 —

Stop working. Close your Section II booklet and
keep it closed on your desk. I will now collect your
booklets. Remain in your seats, without talking,
while the exam materials are being collected.

Collect the Section II booklets and the green inserts. The
alternate exam for late administrations does not have an
insert. Be sure you have one of each from every candidate.
Check the back of each booklet to make sure the candidate’s
AP number appears in the two boxes. When all examination
materials have been collected, dismiss the candidates. The
green inserts may be given to the appropriate teacher for
return to the students the first school day after the
administration.

Fill in the necessary information for the Statistics
Examinations on the appropriate S&R Form.

Alternate exams should be recorded on their respective
line on the S&R Form. (Only alternate exams have an item
number listed in the column labeled “Item Number.”)

Put the exam materials in locked storage until they are
returned to ETS in one shipment after your school’s last
administration. See “Activities After the Exam.”
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STATISTICS

A CALCULATOR MAY BE USED IN BOTH SECTIONS OF THE EXAMINATION. CALCULATORS MAY
NOT BE SHARED. REFERENCE MATERIALS MAY NOT BE USED.

Three hours are allotted for this examination: 1 hour and 30 minutes for Section I, which consists of multiple-
choice questions, and 1 hour and 30 minutes for Section II, which consists of longer problems. In determining
your grade, the two sections are given equal weight. Section I is printed in this examination booklet; Section II,
in a separate booklet.

SECTION I
Time — 1 hour and 30 minutes
Number of questions—35
Percent of total grade—50

Section I of this examination contains 35 multiple-choice questions. Please be careful to fill in only the ovals
that are preceded by numbers 1 through 35 on your answer sheet.

General Instructions

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE INSTRUCTED TO DO SO.

INDICATE ALL YOUR ANSWERS TO QUESTIONS IN SECTION I ON THE SEPARATE ANSWER SHEET
ENCLOSED. No credit will be given for anything written in this examination booklet, but you may use the booklet
for notes or scratchwork. After you have decided which of the suggested answers is best, COMPLETELY fill in the
corresponding oval on the answer sheet. Give only one answer to each question. If you change an answer, be sure
that the previous mark is erased completely.

Example;
What is the arithmetic mean of the numbers 1, Sample Answer
3, and 6 7
OO
7
A1 (B) 3 < 3

10
™5 ® 3

Many candidates wonder whether or not to guess the answers to questions about which they are not certain. In
this section of the examination, as a correction for haphazard guessing, one-fourth of the number of questions
you answer incorrectly will be subtracted from the number of questions you answer correctly. It is improbable,
therefore, that mere guessing will improve your score significantly; it may even lower your score, and it does
take time. If, however, you are not sure of the best answer but have some knowledge of the question and are
able to eliminate one or more of the answer choices as wrong, your chance of answering correctly is improved,
and it may be to your advantage to answer such a question.

Use your time effectively, working as rapidly as you can without losing accuracy. Do not spend too much time
on questions that are too difficult. Go on to other questions and come back to the difficult ones later if you have
time. It is not expected that everyone will be able to answer all the multiple-choice questions.

Formulas begin on page 12.
Questions begin on page 15.
Tables begin on page 34.

Copyright © 1997 by Educational Testing Service and College Entrance Examination Board. All rights reserved.



Formulas

) Descriptive Statistics

b1= j
> (x; - %)
by =y—-bXx
_ 1 X=X\ (yi—y
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(In Probability

P(AUB)=P(A)+P(B)-P(ANB)

aip) - 2028

E(X): Ry = inpi

Var(X) =02 = X (x; ~ ) p;

If X has a binomial distribution with parameters n and p, then:

P(X=k)= (Z]p"(l -p)"

Bhx =}
9
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(IIT)  Inferential Statistics

estimate — parameter
standard deviation of estimate

Standardized test statistic:

Confidence interval: estimate * (critical value) . (standard deviation of estimate)

Single-Sample

ST

9

Mean Jn
p(l—-p)

Proportion n

Two-Sample

Difference of means 62 o2
(unequal variances) —1l4-2
ny ny
Difference of means 1 1
(equal variances) ny  n,
Difference of pfoportions p(l=p)  pa(1-p,)
(unequal variances) m T >
Difference of proportions 1 1
(equal variances) Jp(i-p) ny ng

(observed — e,xpected)2
expected

Chi-square test statistic =
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STATISTICS
SECTION I
Time—1 hour and 30 minutes
Number of questions—35
Percent of total grade—50

Directions: Solve each of the following problems, using the available space for scratchwork. Decide which
is the best of the choices given and fill in the corresponding oval on the answer sheet. No credit will be
given for anything written in the test book. Do not spend too much time on any one problem.

1. USA Today reported that speed skater Bonnie Blair had “won the USA’s heart,” according to a USA
Today/CNN/Gallup poll conducted on the final Thursday of the 1994 Winter Olympics. When asked
who was the hero of the Olympics, 65 percent of the respondents chose Blair, who won five gold
medals. The poll of 615 adults, done by telephone, had a margin of error of 4 percent. Which of the
following statements best describes what is meant by the 4 percent margin of error?

(A) About 4 percent of adults were expected to change their minds between the time of the poll and
its publication in USA Today .

(B) About 4 percent of adults did not have telephones.

(C) About 4 percent of the 615 adults polled refused to answer.

(D) Not all of the 615 adults knew anything about the Olympics.

(E) The difference between the sample percentage and the population percentage is likely to be less
than 4 percent.

GO ON TO THE NEXT PAGE |



2. An automobile manufacturer claims that the average gas mileage of a new model is 35 miles per gallon
(mpg). A consumer group is skeptical of this claim and thinks the manufacturer may be overstating the
average gas mileage. If | represents the true average gas mileage for this new model, which of the
following gives the null and alternative hypotheses that the consumer group should test?

(A) Hy ¢ <35 mpg
H,: p =35 mpg

(B) Hy: p <35 mpg
2 B> 35mpg

(©) Hy: po=35 mpg
H,: u > 35 mpg

(D) Hy: w =35 mpg
H,: u < 35 mpg

(E) Hy: n =35 mpg
2. B # 35 mpg

3. A magazine has 1,620,000 subscribers, of whom 640,000 are women and 980,000 are men. Thirty
percent of the women read the advertisements in the magazine and 50 percent of the men read the
advertisements in the magazine. A random sample of 100 subscribers is selected. What is the expected
number of subscribers in the sample who read the advertisements?

(A) 30
(B) 40
(C) 42
(D) 50
(E) 80

GO ON TO THE NEXT PAGE




4. A manufacturer makes lightbulbs and claims that their reliability is 98 percent. Reliability is defined to
be the proportion of nondefective items that are produced over the long term. If the company’s claim is
correct, what is the expected number of nondefective lightbulbs in a random sample of 1,000 bulbs?

(A) 20
(B) 200
(C) 960
(D) 980
(E) 1,000

5. When a virus is placed on a tobacco leaf, small lesions appear on the leaf. To compare the mean
number of lesions produced by two different strains of virus, one strain is applied to half of each of
8 tobacco leaves, and the other strain is applied to the other half of each leaf. The strain that goes on
the right half of the leaf is decided by a coin flip. The lesions that appear on each half are then
counted. The data are given below.

Leaf Strain 1 Strain 2

1 31 18
2 20 17
3 18 14
4 17 11
5 9 10
6 8 7
7 10 5
8 7 6

What is the number of degrees of freedom associated with the appropriate ¢-test for testing to see if
there is a difference between the mean number of lesions per leaf produced by the two strains?

(A 7
(B) 8
(©) 11
(D) 14
(E) 16

GO ON TO THE NEXT PAGE

17




6. Which of the following is a criterion for choosing a ¢-test rather than a z-test when making an infer-
ence about the mean of a population?

(A) The standard deviation of the population is unknown.
(B) The mean of the population is unknown.

(C) The sample may not have been a simple random sample.
(D) The population is not normally distributed.

(E) The sample size is less than 100.

7. A certain county has 1,000 farms. Corn is grown on 100 of these farms but on none of the others. In
order to estimate the total farm acreage of corn for the county, two plans are proposed.

Plan I: (a) Sample 20 farms at random.
(b) Estimate the mean acreage of corn per farm in a confidence interval.
(c) Multiply both ends of the interval by 1,000 to get an interval estimate of the total.

Plan II: (a) Identify the 100 corn-growing farms.
(b) Sample 20 corn-growing farms at random.
(c) Estimate the mean acreage of corn for corn-growing farms in a confidence interval.
(d) Multiply both ends of the interval by 100 to get an interval estimate of the total.

On the basis of the information given, which of the following is the better method for estimating the
total farm acreage of corn for the county?

(A) Choose plan I over plan II.

(B) Choose plan II over plan 1.

(C) Choose either plan, since both are good and will produce equivalent results.
(D) Choose neither plan, since neither estimates the total farm acreage of corn.
(E) The plans cannot be evaluated from the information given.

GO ON TO THE NEXT PAGE |
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8. Which of the following can be used to show a cause-and-effect relationship between two variables?

(A) A census

(B) A controlled experiment
(C) An observational study
(D) A sample survey

(E) A cross-sectional survey

9. To check the effect of cold temperature on the elasticity of two brands of rubber bands, one box of
Brand A and one box of Brand B rubber bands are tested. Ten bands from the Brand A box are placed
in a freezer for two hours and ten bands from the Brand B box are kept at room temperature. The
amount of stretch before breakage is measured on each rubber band, and the mean for the cold bands
is compared to the mean for the others. Is this a good experimental design?

(A) No, because the means are not proper statistics for comparison.
(B) No, because more than two brands should be used.

(C) No, because more temperatures should be used.

(D) No, because temperature is confounded with brand.

(E) Yes

GO ON TO THE NEXT PAGE




Set A

Set B

| | | )
T T T ¥ ]

10 20 30 40 50

10. The boxplots above summarize two data sets, A and B. Which of the following must be true?

I. Set A contains more data than Set B.
II. The box of Set A contains more data than the box of Set B.
III. The data in Set A have a larger range than the data in Set B.

(A) T only

(B) III only

(C) Tand 11 only
(D) I and 1II only
(E) I, 11, and III

11. The XYZ Office Supplies Company sells calculators in bulk at wholesale prices, as well as individu-
ally at retail prices. Next year’s sales depend on market conditions, but executives use probability to
find estimates of sales for the coming year. The following tables are estimates for next year’s sales.

WHOLESALE SALES

Number Sold 2,000 5,000 10,000 20,000

Probability 0.1 0.3 0.4 0.2

RETAIL SALES

Number Sold 600 1,000 1,500

Probability 0.4 0.5 0.1

What profit does XYZ Office Supplies Company expect to make for the next year if the profit from
each calculator sold is $20 at wholesale and $30 at retail?

(A)  $10,590
(B)  $220,700
(C)  $264,750
(D)  $833,100
(E) $1,002,500

GO ON TO THE NEXT PAGE




Section |

12. The heights of adult women are approximately normally distributed about a mean of 65 inches with a
standard deviation of 2 inches. If Rachael is at the 99th percentile in height for adult women, then her
height, in inches, is closest to
(A) 60
(B) 62
(C) 68
(D) 70

(E) 74

13. Joe and Matthew plan to visit a bookstore. Based on their previous visits to this bookstore, the proba-
bility distributions of the number of books they will buy are given below.

Number of books
Joe will buy 0 1 2
Probability 0.50 0.25 0.25

Number of books

Matthew will buy 0 1 2
Probability 0.25 0.50 0.25

Assuming that Joe and Matthew make their decisions independently, what is the probability that they
will purchase no books on this visit to the bookstore?

(A) 0.0625
(B) 0.1250
(C) 0.1875
(D) 0.2500
(E) 0.7500

GO ON TO THE NEXT PAGE




Job No Job Total

Juniors 13 5 18
Seniors 13 26 39
Total 26 31 57

14. A survey of 57 students was conducted to determine whether or not they held jobs outside of school.
The two-way table above shows the numbers of students by employment status (job, no job) and class
(juniors, seniors). Which of the following best describes the relationship between employment status
and class?

(A) There appears to be no association, since the same number of juniors and seniors have jobs.

(B) There appears to be no association, since close to half of the students have jobs.

(C) There appears to be an association, since there are more seniors than juniors in the survey.

(D) There appears to be an association, since the proportion of juniors having jobs is much larger than
the proportion of seniors having jobs.

(E) A measure of association cannot be determined from these data.

30 40 S0 60 70

15. Which of the following is the best estimate of the standard deviation of the distribution shown in the
figure above?

(A) 5
(B) 10
(C) 30
(D) 50
(E) 60

GO ON TO THE NEXT PAGE |
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16.

Ten students were randomly selected from a high school to take part in a program designed to raise
their reading comprehension. Each student took a test before and after completing the program. The
mean of the differences between the score after the program and the score before the program is 16. It
was decided that all students in the school would take part in this program during the next school year.
Let 1, denote the mean score after the program and g denote the mean score before the program
for all students in the school. The 95 percent confidence interval estimate of the true mean difference
for all students is (9, 23). Which of the following statements is a correct interpretation of this confi-
dence interval?

(A) p, > pg with probability 0.95.

(B) p, < pg with probability 0.95.

(C) n, is around 23 and pg is around 9.

(D) For any p, and pg with (u, — py) = 14, the sample result is quite likely.

(E) Forany p, and pg with9 < (U, — H1p) < 23, the sample result is quite likely.

17.

Gina’s doctor told her that the standardized score (z-score) for her systolic blood pressure, as compared
to the blood pressure of other women her age, is 1.50. Which of the following is the best interpretation
of this standardized score?

(A) Gina’s systolic blood pressure is 150.

(B) Gina’s systolic blood pressure is 1.50 standard deviations above the average systolic blood pressure
of women her age. '

(C) Gina’s systolic blood pressure is 1.50 above the average systolic blood pressure of women her age.

(D) Gina’s systolic blood pressure is 1.50 times the average systolic blood pressure for women her age.

(E) Only 1.5% of women Gina’s age have a higher systolic blood pressure than she does.

GO ON'TO THE NEXT PAGE




18. The Physicians’ Health Study, a large medical experiment involving 22,000 male physicians, attempted
to determine whether aspirin could help prevent heart attacks. In this study, one group of about 11,000
physicians took an aspirin every other day, while a control group took a placebo. After several years, it
was determined that the physicians in the group that took aspirin had significantly fewer heart attacks
than the physicians in the control group. Which of the following statements explains why it would not
be appropriate to say that everyone should take an aspirin every other day?

1. The study included only physicians, and different results may occur in individuals in other occu-
pations.
II. The study included only males and there may be different results for females.
ITII.  Although taking aspirin may be helpful in preventing heart attacks, it may be harmful to some other
aspects of health.

(A) T only

(B) II only

(C) HI only

(D) 1I and III only
(E) L1, and 111

Go ON TO THE NEXT PAGE -
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Questions 19-20 refer to the following information.

Every Thursday, Matt and Dave’s Video Venture has “roll-the-dice” day. A customer may choose to roll
two fair dice and rent a second movie for an amount (in cents) equal to the numbers uppermost on the dice,
with the larger number first. For example, if the customer rolls a two and a four, a second movie may be
rented for $0.42. If a two and a two are rolled, a second movie may be rented for $0.22. Let X represent
the amount paid for a second movie on roll-the-dice day. The expected value of X is $0.47 and the stan-
dard deviation of X is $0.15.

19. If a customer rolls the dice and rents a second movie every Thursday for 20 consecutive weeks, what is
the total amount that the customer would expect to pay for these second movies?

(A) $0.45
(B) $0.47
(C) $0.67
(D) $3.00
(E) $9.40

20. If a customer rolls the dice and rents a second movie every Thursday for 30 consecutive weeks, what is
the approximate probability that the total amount paid for these second movies will exceed $15.00 ?

(A) O

(B)y 0.09
(C) 0.14
(D) 0.86
(E) 0.91

GO ON TO THE NEXT PAGE
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21. A company wanted to determine the health care costs of its employees. A sample of 25 employees
were interviewed and their medical expenses for the previous year were determined. Later the company
discovered that the highest medical expense in the sample was mistakenly recorded as 10 times the
actual amount. However, after correcting the error, the corrected amount was still greater than or equal
to any other medical expense in the sample. Which of the following sample statistics must have
remained the same after the correction was made?

(A) Mean
(B) Median
(C) Mode
(D) Range
(E) Variance

22. The back-to-back stem-and-leaf plot below gives the percentage of students who dropped out of school
at each of the 49 high schools in a large metropolitan school district.

School Year School Year
1989-1990 1992-1993
0 |4
999988705666 777882899
4 4444332222111 10/1]00001111222334444
99977666651 (5556666777738
4222100 2|13
8 88 7 6|2
21 3 (01 1 2
76 6 3 |5
4

For 1992-1993, 1 |2 represents 12%.

Which of the following statements is NOT justified by these data?

(A) The drop-out rate decreased in each of the 49 high schools between the 1989-1990 and 1992-1993
school years.

(B) For the school years shown, most students in the 49 high schools did not drop out of high school.

(C) In general, drop-out rates decreased between the 1989-1990 and 1992-1993 school years.

(D) The median drop-out rate of the 49 high schools decreased between the 1989-1990 and 1992-1993
school years.

(E) The spread between the schools with the lowest drop-out rates and those with the highest drop-out
rates did not change much between the 1989-1990 and 1992-1993 school years.

' GO ON TO THE NEXT PAGE




23.

Circuit boards are assembled by selecting 4 computer chips at random from a large batch of chips. In
this batch of chips, 90 percent of the chips are acceptable. Let X denote the number of acceptable chips
out of a sample of 4 chips from this batch. What is the least probable value of X ?

(A) O
(B) 1
© 2
(D) 3
(E) 4

24.

A random sample of the costs of repair jobs at a large muffler repair shop produces a mean of $127.95
and a standard deviation of $24.03. If the size of this sample is 40, which of the following is an approxi-
mate 90 percent confidence interval for the average cost of a repair at this repair shop?

(A) $127.95 + $4.87
(B) $127.95 = $6.25
(C) $127.95 £ $7.45
(D) $127.95 + $30.81
(E) $127.95 + $39.53

GO ON TO THE NEXT PAGE
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25.

At a college the scores on the chemistry final exam are approximately normally distributed, with a
mean of 75 and a standard deviation of 12. The scores on the calculus final are also approximately
normally distributed, with a mean of 80 and a standard deviation of 8. A student scored 81 on the
chemistry final and 84 on the calculus final. Relative to the students in each respective class, in which
subject did this student do better?

(A) The student did better in chemistry.

(B) The student did better in calculus.

(C) The student did equally well in each course.

(D) There is no basis for comparison, since the subjects are different from each other and are in
different departments.

(E) There is not enough information for comparison, because the number of students in each class is
not known.

26.

A fair coin is flipped 10 times and the number of heads is counted. This procedure of 10 coin flips is
repeated 100 times and the results are placed in a frequency table. Which of the frequency tables below
is most likely to contain the results from these 100 trials?

(A Number of Frequency (B) [ Number of Frequency (O] Number of Frequency
Heads Heads Heads

0 19 0 9 0 0

1 12 | 9 1 0

2 9 2 9 2 6

3 6 3 9 3 9

4 2 4 9 4 22

5 1 S 10 5 24

6 3 6 9 6 18

7 5 7 9 7 12

8 8 8 9 8 7

9 14 9 9 9 2
10 21 10 9 10 0

(D)["Number of Frequency (E) ' Number of Frequency
Heads Heads

0 7 0 0

| 10 1 0

2 6 2 0

3 11 3 2

4 8 4 24

5 10 S 51

6 9 6 22

7 12 7 1

8 7 8 0 o
2 H 2 0 - GO ON TO THE NEXT PAGE
10 9 10 0 -‘ :

o




27. The student government at a high school wants to conduct a survey of student opinion. It wants to
begin with a simple random sample of 60 students. Which of the following survey methods will
produce a simple random sample?

(A) Survey the first 60 students to arrive at school in the morning.

(B) Survey every 10th student entering the school library until 60 students are surveyed.

(C) Use random numbers to choose 15 each of first-year, second-year, third-year, and fourth-year
students.

(D) Number the cafeteria seats. Use a table of random numbers to choose seats and interview the
students until 60 have been interviewed.

(E) Number the students in the official school roster. Use a table of random numbers to choose
60 students from this roster for the survey.

28. There is a linear relationship between the number of chirps made by the striped ground cricket and the
air temperature. A least squares fit of some data collected by a biologist gives the model

y =252 + 3.3x 9 < x < 25,

where x is the number of chirps per minute and y is the estimated temperature in degrees Fahrenheit.
What is the estimated increase in temperature that corresponds to an increase of 5 chirps per minute?

(A) 33°F
(B) 165°F
(C) 252°F
(D) 285°F
(E) 41.7°F

GO ON TO THE NEXT PAGE |
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29. In a test of the null hypothesis Hy: [ = 10 against the alternative hypothesis H,: p > 10, a sample

from a normal population produces a mean of 13.4. The z-score for the sample is 2.12 and the p-value
is 0.017. Based on these statistics, which of the following conclusions could be drawn?

(A) There is reason to conclude that u > 10.

(B) Due to random fluctuation, 48.3 percent of the time a sample produces a mean larger than 10.
(C) 1.7 percent of the time, rejecting the alternative hypothesis is in error.

(D) 1.7 percent of the time, the mean is above 10.

(E) 98.3 percent of the time, the mean is below 10.

30.

For which of the following distributions is the mean greater than the median?

(A)

0
"N

0

©

0
D)

0

B

_—\

o

GO ON TO THE NEXT PAGE |
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31. The equation of the least squares regression line for the points on the scatterplot above is
y = 1.3 + 0.73x. What is the residual for the point (4, 7) ?

(A) 2.78
(B) 3.00
(C) 4.00
(D) 4.22
(E) 7.00

32.

The distribution of the weights of loaves of bread from a certain bakery follows approximately a
normal distribution. Based on a very large sample, it was found that 10 percent of the loaves weighed
less than 15.34 ounces, and 20 percent of the loaves weighed more than 16.31 ounces. What are the
mean and standard deviation of the distribution of the weights of the loaves of bread?

(A) u = 15.82,
(B) u = 15.82,
(C) u = 1587,
(D) p = 15.93,
(E) p = 16.00,

o = 0.48
c = 0.69
c = 0.50
o = 046
c = 0.50

GO ON TO THE NEXT PAGE
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33.

A 95 percent confidence interval of the form p + E will be used to obtain an estimate for an
unknown population proportion p. If p is the sample proportion and E is the margin of error,
which of the following is the smallest sample size that will guarantee a margin of error of at most
0.08 ?

(A) 25
(B) 100
() 175
(D) 250
(E) 625

34.

The process of producing pain-reliever tablets yields tablets with varying amounts of the active ingre-
dient. It is claimed that the average amount of active ingredient per tablet is at least 200 milligrams.
The Consumer Watchdog Bureau tests a random sample of 70 tablets. The mean content of the active
ingredient for this sample is 194.3 milligrams, while the standard deviation is 21 milligrams. What is
the approximate p-value for the appropriate test?

(A) 0.012
(B) 0.024
(C) 0.050
(D) 0.100
(E) 0.488

GO ON TO THE NEXT PAGE



35. A survey was conducted to determine what percentage of college seniors would have chosen to attend
a different college if they had known then what they know now. In a random sample of 100 seniors,
34 percent indicated that they would have attended a different college. A 90 percent confidence interval
for the percentage of all seniors who would have attended a different college is

(A) 24.7% to 43.3%
(B) 25.8% to 42.2%
(C) 26.2% to 41.8%
(D) 30.6% to 37.4%
(E) 31.2% to 36.8%

END OF SECTION I

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY
CHECK YOUR WORK ON SECTION I.
DO NOT GO ON TO SECTION II UNTIL YOU ARE TOLD TO DO SO.

33




Probability

Table entry for z is the
probability lying below z.

Table A Standard normal probabilities

z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09

.0003 .0003
-33 . .0005
.0007

-3.1
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Probability

Table entry for z is the
probability lying below z.

Z
Table A (Continued)

4 .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
0.0 .5000 5040 5080 5120 5160 5199 5239 . 5319 5359
0.1 .5398 5438 5478 5517 .5557 5596 .5636 . 5714 5753
0.2 .5793 5832 5871 .5910 .5948 5987 6026 . 6103 6141
0.3 .6179 6217 6255 6293 6331 6368 6406 . 6480 6517

31 .9990 9991 9991 9991 9992 9992 .9992 .9992 .9993 .9993
32 .9993 9993 9994 .9994 .9994 .9994 .9994 .9995 .9995 .9995
33 .9995 .9995 9995 9996 9996 .9996 9996 .9996 9996 9997
34 .9997 .9997 .5997 .9997 .9997 .9997 .9997 .9997 .9997 .9998




Table entry for p and
C is the point r* with
probability p lying
above it and
probability C lying
between -r* and r*.

Probability p

¥

Table B t distribution critical values

Tail probability p
df 25 20 A5 .10 .05 .025 .02 .01 .005 .0025 .001 0005

1 1.000 1.376 1.963 3.078 6.314 12.71 15.89 31.82 63.66 127.3 3183 636.6
2 .816 1.061 1.386 1.886 2.920 4303 4.849 6.965 9.925 14.09 22.33 31.60
3 765 978 1.250 1.638 2.353 3.182 3.482 4.541 5.841 7.453 10.21 12.92
4 741 .941 1.190 1.533 2.132 2.776 2.999 3.747 4.604 5.598 7.173 8.610
5 | 727 920 1.156 1.476 2.015 2.571 2.757 3.365 4.032 4.773 5.893 6.869
e :

2.021 2.123 2971
679 849 1.047 1.299 1.676 2.009 2.109 2.403 2.678 2.937 3.261 3.496
679 .848 1.045 1.296 1.671 2.000 2.099 2.390 2.660 2915 3232 3.460
678 .846 1.043 1.292 1.664 1.990 2.088 2.374 2.639 2.887 3.195 3416

100 677 845 1.042 1.290 1.660 1.984 2.081 2.364 2.626 2.871 3.174 3.390
1000 675 .842 1.037 1.282 1.646 1.962 2.056 2.330 2.581 2.813 3.098 3.300
oo 674 .841 1.036 1.282 1.645 1.960 2.054 2.326 2.576 2.807 3.001 3.291
50% 60% 70% 80% 90% 95% 96% 98% 99% 99.5%  99.8% 99.9%

Confidence level C
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Table entry for p is the point
(;{2) with probability p lying

Probability p

Section]

above it. ;
)
Table C x2 critical values
Tail probability p
df 25 20 15 10 .05 025 .02 001 .0005
1 1.32 1.64 2.07 2.71 3.84 5.02 5.41 10.83 12.12
2 277 3.22 3.79 4.61 5.99 7.38 7.82 13.82 15.20
3 4.11 4.64 5.32 6.25 7.81 9.35 9.84 16.27 17.73
4 5.39 5.99 6.74 7.78 9.49 11.14 11.67 18.47 20.00
5 1339 1509 20.51 22.11
1503 ‘ 2246 - 24.10

80
40 4562 4727
50 5633  58.16
60 6698  68.97
80 88.13 9041

100 109.1 111.7

= 1662 ;

4924 5181 55.76 59.34 60.44  63.69 66.77
60.35  63.17 67.50 71.42 72.61  76.15 79.49
71.34 7440 79.08 83.30 84.58 88.38 91.95
93.11 96.58 101.9 106.6 108.1 1123 116.3
1147 118.5 124.3 129.6 131.1 135.8 140.2

69.70 73.40 76.09

82.66 86.66 89.56

95.34 99.61 102.7
120.1 124.8 128.3
144.3 1494 153.2







STATISTICS
SECTION II

Time — 1 hour and 30 minutes
Number of problems —6
Percent of total grade—50

GENERAL INSTRUCTIONS

There are two parts to this section of the examination. Part A consists of five equally weighted problems that represent
75 percent of the total weight of this section. Spend about 65 minutes on this part of the exam. Part B consists of one
longer problem that represents 25 percent of the total weight of this section. Spend about 25 minutes on this part of the
exam. Since it is not expected that everyone will be able to complete all parts of all problems, you may wish to look
over all the problems before you begin to work. The questions are printed in the booklet and on the green insert: it
may be easier for you to look over all the problems on the insert. Statistical tables and useful formulas are printed

in the green insert. When you are told to begin, open your booklet, carefully tear out the green insert, and start work.

°*  You should write all work for each part of each problem in the space provided for that part in this booklet. Be sure to write
clearly and legibly. If you make an error, you may save time by crossing it out rather than trying to erase it. Erased or
crossed-out work will not be graded. No credit_will be given for any work shown on the green insert.

®  Show all your work. Indicate clearly the methods you use because you will be graded on the correctness of your methods
as well as the accuracy of your final answers. Correct answers without supporting work may not receive credit.

Copyright © 1997 by Educational Testing Service and College Entrance Examination Board. All rights reserved.
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STATISTICS
SECTION II
Part A
Questions 1-5
Spend about 65 minutes on this part of the exam.
Percent of Section II grade—75

Show all your work. Indicate clearly the methods you use, because you will be graded on the correctness of
your methods as well as on the accuracy of your results and explanation.

AGE DATA

Age | 1900 2000

5 0.121 0.066
15 0.344 0.209
25 0.540 0.344
35 0.700 0.480
45 0.822 0.643
55 0.906 0.781
65 0.959 0.870

1. The table of data above provides the cumulative proportions for the United States population at
selected ages for the years 1900 and 2000 (projected). For example, 0.344 or 34.4 percent of the popu-
lation was at or under age 15 in 1900, while only 0.209 or 20.9 percent will be at or under age 15 in
the year 2000. The graph below shows the cumulative proportions plotted against age for the years
1900 and 2000 (projected). The data and graph are to be used to compare the age distribution for the
year 1900 with the projected age distribution for the year 2000.

=== Year 1900
{ /u'jj ===~ Year 2000

Cumulative Proportion
o
N
\
\
\
\

. / »
0.2 -

0.0

Age

40




Section |l g
i Part A

(a) Approximate the median age for each distribution.

(b) Approximate the interquartile range for each distribution.

(c) Using the results from parts (a) and (b), write a sentence or two for a history textbook comparing
the age distributions for the years 1900 and 2000.

GO ON TO THE NEXT PAGE




2. A new type of fish food has become available for salmon raised on fish farms. Your task is to design
an experiment to compare the weight gain of salmon raised over a six-month period on the new and the
old types of food. The salmon you will use for this experiment have already been randomly placed in
eight large tanks in a room that has a considerable temperature gradient. Specifically, tanks on the
north side of the room tend to be much colder than those on the south side. The arrangement of tanks
is shown on the diagram below.

Window Door Window
North
1 2 3 4
5 6 7 8
J Heater ’

Describe a design for this experiment that takes account of the temperature gradient.

GO ONTO THE NEXT PAGE |



_Section Il g

3. A laboratory test for the detection of a certain disease gives a positive result 5 percent of the time for
people who do not have the disease. The test gives a negative result 0.3 percent of the time for people
who have the disease. Large-scale studies have shown that the disease occurs in about 2 percent of the
population.

(a) What is the probability that a person selected at random would test positive for this disease? Show
your work.

(b) What is the probability that a person selected at random who tests positive for the disease does not
have the disease? Show your work.

' GO ON TO THE NEXT PAGE




4. A random sample of 415 potential voters was interviewed 3 weeks before the start of a state-wide
campaign for governor; 223 of the 415 said they favored the new candidate over the incumbent.
However, the new candidate made several unfortunate remarks one week before the election. Subse-
quently, a new random sample of 630 potential voters showed that 317 voters favored the new candi-
date.

Do these data support the conclusion that there was a decrease in voter support for the new candidate
after the unfortunate remarks were made? Give appropriate statistical evidence to support your answer.




Seoion | ISR

5. A company bakes computer chips in two ovens, oven A and oven B. The chips are randomly assigned
to an oven and hundreds of chips are baked each hour. The percentage of defective chips coming from
these ovens for each hour of production throughout a day is shown below.

Percentage of Defective Chips

Hour Oven A Oven B
1 45 36
2 32 37
3 34 33
4 31 34
5 35 33
6 37 32
7 31 33
8 30 30
9 27 24

The percentage of defective chips produced each hour by oven A has a mean of 33.56 and a standard
deviation of 5.20. The percentage of defective chips produced each hour by oven B has a mean of
32.44 and a standard deviation of 3.78. The hourly differences in percentages for oven A minus oven B
have a mean of 1.11 and a standard deviation of 4.28.

Does there appear to be a difference between oven A and oven B with respect to the mean percentages
of defective chips produced? Give appropriate statistical evidence to support your answer.

Tas |






STATISTICS
SECTION 1I
Part B

Question 6

Percent of Section Il grade—25

Spend about 25 minutes on this part of the exam.

6. You are planning to sell a used 1988 automobile and want to establish an asking price that is competi-
tive with that of other cars of the same make and model that are on the market. A review of newspaper
advertisements for used cars yields the following data for 12 different cars of this make and model. You
want to fit a least squares regression model to these data for use as a model in establishing the asking
price for your car.

f{‘:a‘i““io“ 1990 | 1991 | 1992 | 1987 | 1993 | 1991 | 1993 | 1985 1984] 1982 | 1986 | 1979
Asking Price
(in thousands | 6.0 | 7.7 | 88 | 34 | 98 | 84 | 89 | 15 | 1.6 | 14 | 20 | 10
of dollars)

The computer printouts for three different linear regression models are shown below. Model | fits the
asking price as a function of the production year, Model 2 fits the natural logarithm of the asking price
as a function of the production year, and Model 3 fits the square root of the asking price as a function
of the production year. Each printout also includes a plot of the residuals from the linear model versus
the fitted values, as well as additional descriptive data produced from the least squares procedure.

Model 1

58 MS
121.10 121.10
15.75 1.58
136.85

10.0 ok 2.51 ,
, x
Price RESID-P
X
5.0 O.OJ
X
x
x X X
x
0.0 -2.5
80 84 88 92  ¥ear 0.0
The regression equation is Analysis of Variance
Price = -58.1 + 0.719 Year.
SOURCE DF
Predictor Coef Stdev t-ratio D Regression 1
Constant -58.050 7.205 -8.06 0.000 Error 10
Year 0.71900 0.08200 8.77 0.000 Total 11
s = 1.255 R-sg = 88.5%

F

76.88

b
0.000




Model 2

X
2.4 -
X
x x
LoPrice RESID-LP * x x N
0.00
1.2 x *
: X
x x
X x
xX
\. ~-0.40 1 x
0.0 x
80 84 88 92 Year 0.00 0.60 1.20 1.80 FITS2
The regression equation is Analysis of Variance
LnPrice = ~14.9 + 0.185 Year.
Predictor Coef Stdev t-ratio p SOURCE DF sSS MS F P
Constant -14.924 1.223 -12.21 0.000 Regression 1 8.0190 8.0190 176.77 0.000
Year 0.18502 0.01392 13.30 0.000 Error 10 0.4536 0.0454
s = 0.2130 R-sq = 94.6% Total 11 8.4726
Model 3
x
. % X O.SOT
x X
x RESID-SP *
2.4 x ¥ x
x
. x 0.0071 x *
SqrPrice x
x
x
X x
1.2 * . X
X
-0.5071
y y y j j ' ' ' T PITS3
80 84 88 92 Year 0.60 1.20 1.80 2.40  3.00
The regression equation is Analysis of Variance
SqrPrice= -13.3+0.176 Year.
Predictor Coef Stdev t-ratio P SOURCE DF Ss MS F P
Constant -13.313 1.447 -9.20 0.000 Regression 1 7.2221 7.2221 113.72 0.000
Year 0.17559 0.01647 10.66 0.000 Error 10 0.6351 ©0.0635
s = 0.2520  R-sq = 91.9% Total 11 7.8572

o




(a) Use Model 1 to establish an asking price for your 1988 automobile.

(b) Use Model 2 to establish an asking price for your 1988 automobile.

(¢) Use Model 3 to establish an asking price for your 1988 automobile.

_Section Il



(d) Describe any shortcomings you see in these three models.

(e) Use some or all of the given data to find a better method for establishing an asking price for your
1988 automobile. Explain why your method is better.

50
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If you need more room for your work, use the space below.

END OF EXAMINATION

e




Chapterlll Answers to the 1997 AP Statistics Examination

B Section I: Multiple Choice Section I: Multiple Choice

@ Blank Answer Sheet ] ]
Listed below are the correct answers to the multiple-

B Section II: Free Response choice questions and the percentage of AP candidates
® Student Preparation for the Exam who answered each question correctly. A copy of the
8 Free-Response Questions, Scoring Guidelines, blank answer sheet appears on the following pages for
and Sample Student Responses reference.

m Section I, Part A

B Section II, Part B

Section | Answer Key and Percent Answering Correctly

 Item Correct Percent Item Correct Percent

- No. Answer  Correct

_ ltem Correct  Percent
No.  Answer Correct

No. Answer Correct

[exiy

B 73% i o 65%

D D 73% C 55%
c B 83% E 82%
D E 69% B 55%
A B 74% A 60% -
A E 63% A 46%
B E 91% A 69%
B C o 36% D 429%.
D B - 69% C 309%:
B A 56% A 53%

B A - 68% C 65%:
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& | Advanced Placement Program® PAGE 2
ot ¢ THE COLLEGE BOARD

0 NOT COMPLETE THIS SECTION UNLESS INSTRUCTEDTODO'SO.

R. If this answer sheet is for the French Language, French Literature, German Language, Spanish Language, or Spanish
Literature Examination, please answer the following questions. (Your responses will not affect your grade.)

1. Have you lived or studied for one month or more in a country where the
language of the exam you are now taking is spoken? O Yes O No

2. Do you regularly speak or hear the language at home? O Yes O No

®0®® 5D ® © ® ®

®® ®® 2 ®® O ® ®

®0®® B ®®O© ® ®

®® ® ® D ® O ® ®

O ®® 5 ®® O ® ®
-

0

© ®
®© 62 ®
® ®
© ®
®© ®
© ®
;;

® © o ® HEORONONONG)
® © © O EORORONONG,
® © o ® nBvO®E®O®®
® O o ® LN ONCORONORG),
ONONONS, LEONONONORG

FOR QUESTIONS 76-151, SEE PAGE 3.




PAGE 3

4] Advanced Placement Program®

) THE COLLEGE BOARD

VAL. IF A QUESTION HAS ONLY FOUR -

TMARKOPTIONE.
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Section lI: Free Response

Student Preparation for the Exam

The free-response questions, for the most part,
intentionally gave little direction as to how the student
was to approach the problem and the rubrics were
designed to give credit for any correct method.
However, for inference problems the rubrics required
students to explain the method used along with the
assumptions for the method, and to look carefully at
the data to see if they thought the assumptions were
satisfied. The analysis had to be followed by a clearly
stated correct conclusion, written in the context of
the original question.

Many students had difficulty determining what
method to use, often trying two or three approaches
or mixing approaches in ways that were unclear to
the faculty consultants at the Reading. In addition,
students had difficulty explaining assumptions and
rarely looked at the data to see if assumptions were
satisfied. Conclusions were often poorly written both
in terms of the statistical concepts and the grammar.
Students must learn to view statistical inference as
a process that involves five steps:

1) understanding the problem to be solved,
2) finding an appropriate method,

3) checking the assumptions for the method against
all the available dara,

4) carrying out the analysis, and

5) writing a clear and correct conclusion in the
context of the original problem.

Student preparation on the basic principles of
blocking and randomization for designed studies was
also quite weak. For question 2, on the design of an
experiment, many students appeared to be confused
about whar constituted the treatments and what
constituted the experimental units. Among those who
seemed to grasp this idea, many did not understand
that blocking is the best way to reduce variation among
the experimental units or got confused about how to
block appropriately. In addition, many did not under-
stand that randomization is necessary to reduce bias and
to allow probability-based methods of analysis to be
used after the dara are collected.

In summary, the examination contained a fairly easy
multiple-choice section and a challenging free-response
section. The questions in the latter appeared to be fair,
in light of the Course Description, but many students
were not adequately prepared to explain and defend
methods used and to write clear conclusions reflecting
both good statistics and good writing.

Free-Response Questions, Scoring
Guidelines, and Sample Student Responses

The answers presented here are actual student
responses to the six free-response questions on the
1997 AP Statistics Examination. The students gave
permission to have their work reproduced at the time
they took the exam. These responses were read and
scored by the leaders and faculty consultants assigned
to each particular question and were used as sample
responses for the training of faculty consultants during
the AP Reading in June 1997. The actual scores that
these students received, as well as a brief explanation of
why, are indicated.




Question 1 Scoring Guidelines

4 Complete Response

Correctly uses the graph or (informally) interpolates in

the table to approximate the medians and quartiles. The

numerical values must make practical sense within
the context of the problem.

Approximates medians for 1900 to be about 23 or 24
and for 2000 about 35 or 36.

Approximates the interquartile ranges for 1900 to be
about 40 - 12 = 28 and for 2000 abour 54 - 18 = 36.

May not calculate the IQR but gives a clear indication
in the writing that the distance between the quartiles is
a measure of spread.

States clearly that the U.S. age distribution will shift
toward larger values for 2000 as compared to 1900,
with greater variability in 2000. The statement is
consistent with the numerical results from parts (a) and
(b) and is written in such a way that it would be
understood by the general population.

Sample 1

3 Substantial Response

Approximates medians and interquartile ranges nearly
correctly from the graph or the table. Need not
calculate the IQR if there is some indication that the
quartiles can measure variability.

States clearly that the U.S. age distribution will shift
toward larger values for 2000 as compared to 1900, but
may not specifically mention the increase in variability.

2 Developing Response

Gives a poor approximation for the medians or
interquartile ranges, but seems to have some
understanding of what these measures represent.

Or, provides at least a weak but correct statement on
the nature of the changing populations.

1 Minimal Response

Indicates some understanding of at least one of the
three parts of the question.

(a) Approximate the median age for each distribution.
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Sample 1 (cont.)

(b) Approximate the interquartile range for each distribution.
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(c) Using the results from parts (a) and (b), write a sentence or two for a history textbook comparing

the age distributions for the years 1900 and 2000.
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Sample 2

(a) Approximate the median age for each distribution.
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(b) Approximate the interquartile range for each distribution..
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(c) Using the results from parts (a) and (b), write-a sentence or-.two for a histery textbook comparing
the age distributions for the years 1900 and 2000.
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- The thinking of this student is clearly stated in words; the reasoning on both the medians and the in qua
- ranges is correct. The conclusion concisely states how both the center and spread of the ages increase b
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Sample 3

(a) Approximate the median age for each distribution.
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(b) Approximate the interquartile range for each distribution.
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(¢) Using the results fronr parts (a) and (b), write a sentence. or two for a history textbook comparing
the age distributions for the years 1900 and 2000.
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Question 2 Scoring Guidelines

4 Complete Response Explains a method of randomly assigning the two
Shows four blocks of two tanks each, with the pairs of treatments to tanks that shows some understanding
tanks being in nearly identical conditions with regard to of randomization.

temperature. The blocks are (1,4), (2,3), (5,8), and (6,7).

States clearly that this is the potentially most effective 2 Developing Response

arrangement of blocks since these pairs should be the Shows a design that correctly takes temperature into

most homogeneous. account, but ignores the randomization.

Explains a correct method for randomly assigning Or, explains a method of randomly assigning the two
treatments to blocks. treatments to tanks and indicates that temperature is

to be taken into account in the analysis.

3 Substantial Response

Shows two blocks of four tanks each which take into 1 Minimal Response

account the north-south temperature gradient. The Shows some knowledge of what is meant by blocks, but
blocks are (1,2,3,4) and (5,6,7,8). is not clear on any rationale for choosing blocks or any

) ) method of assigning treatments.
Or, shows four blocks of two tanks each which take into ehing

account the north-south temperature gradient. These Or, states that the two treatments must be randomly
blocks are (1,2), (3,4), (5,6), and (7,8). ' assigned to tanks but ignores the temperature gradient.

Or, shows a correct design for the case in which both
foods could be used in each tank.

Sample 1

2. A new type of fish food has become available for salmon raised on fish farms. Your task is to design
an experiment to compare the weight gain of salmon raised over a six-month period on the new and the
old types of food. The salmon you will use for this experiment have already been randomly placed in
eight large tanks in a room that has a considerable temperature gradient. Specifically, tanks on the
north side of the room tend to be much colder than those on the south side. The arrangement of tanks
is shown on the diagram below.

Window Door Window
North
1 3 3 )
5 6 7 8
I Heater |

e




Sample 1 (cont.)

Describe a design for this experiment that takes account of the temperature gradient.
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Sample 2

2. A new type of fish food has become available for salmon raised on fish farms. Your task is to design
an experiment to compare the weight gain of salmon raised over a six-month period on the new and the
old types of food. The salmon you will use for this experiment have already been randomly placed in
eight large tanks in a room that has a considerable temperature gradient. Specifically, tanks on the
north side of the room tend to be much colder than those on the south side. The arrangement of tanks
is shown on the diagram below.

Window Door Window
North
1 3 3 ry
5 6 7 8
[ Heater |

Describe a design for this experiment that takes account of the temperature gradient.
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Sample 3

2. A new type of fish food has become available for salmon raised on fish farms. Your task is to design
an experiment to compare the weight gain of salmon raised over a six-month period on the new and the
old types of food. The salmon you will use for this experiment have already been randomly placed in
eight large tanks in a room that has a considerable temperature gradient. Specifically, tanks on the
north side of the room tend to be much colder than those on the south side. The arrangement of tanks
is shown on the diagram below.

Window Door Window
North
1 2 3 4
5 6 7 8
| Heater |

Describe a design for this experiment that takes account of the temperature gradient.
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r blocks of two tanks seen on previous responses, this is the second best blocking arrangement.

:correctly explams how randomization will be used. Score = 3.



Question 3 Scoring Guidelines

4 Complete Response

Either by formula or by constructing a table or tree
diagram, demonstrates understanding of the three
pieces of information given in the problem.

P(positive | no disease) = .05
P(negative | disease) = .003
P(disease) = .02

a. Correctly reworks that conditional information to
answer the unconditional probability as

P(positive) = P(disease)*P(positive | disease) +
P(no disease)*P(positive | no disease)

= (.02)(.997) + (.98)(.05) = .0689

b. Correctly reworks that conditional information to
answer the conditional probability as

P(no disease | positive) =

P(positive | no disease)P(no disease)

P(positive)

(.05)(.98)
T 0689

May have minor errors in arithmetic or decimal
conversions, but the reasoning is correct throughout.
The following tree diagram or table may be used to
show the structure of the problem.

=.7112

Disease Test
+ 997 .01994
+ .02 <
- .003 .00006
.05 .049

N
- 98 <ii::::::

- .95 931

Table of Expected Cell Sizes for a Population of 100

Disease + Disease ~ Totals
Test + 1.994 4.9 6.894
Test — 006 93.1 93.106 |
Totals 2 98 100

P(positive test) = 6.894 / 100 = .0689
P(no disease | positive test) = 4.9 / 6.894 = .7108

3 Substantial Response

Either by formula or by constructing a table or tree
diagram, demonstrates understanding of the three
pieces of information given in the problem. Reasons
through both parts correctly but may have misread the
data in the problem or have errors in arithmetic (e.g.,
correctly reasons through part a and uses the result in
the denominator for the solution to part b but uses
incorrect product in the numerator).

2 Developing Response

Reasons through one of parts a or b correctly, but not
the other. May have errors in arithmetic.

1 Minimal Response

Shows some understanding of what is being asked for,
but does not correctly reason through either part of the
problem [e.g., understands the conditional information
given or attempts to find P(no disease | positive) or

P(positive)].



Sample 1

3. A laboratory test for the detection of a certain disease gives a positive result 5 percent of the time for
people who do not have the disease. The test gives a negative result 0.3 percent of the time for people
who have the disease. Large-scale studies have shown that the disease occurs in about 2 percent of the
population.

(a) What is the probability that a person selected at random would test positive for this disease? Show

your work.
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(b) What is the probability that a person selected at random who tests positive for the disease does not
have the disease? Show your work. ~
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Sample 2

3. A laboratory test for the detection of a certain disease gives a positive result 5 percent of the time for
people who do not have the disease. The test gives a negative result 0.3 percent of the time for people
who have the disease. Large-scale studies have shown that the disease occurs in about 2 percent of the
population.

(a) What is the probability that a person selected at random would test positive for this disease? Show
your work.

The peveon cane <itbher hoawe ir % 4egd Posifive. o noh
hane. 4+ awd dest positive !

Plras disap sz, ‘) =0.0 Plro digease ) 0. 4%
N ¥ _
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(b) What is the probability that a person selected at random who tests positive for the disease does not
have the disease? Show your work.
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Sample 3

3. A laboratory test for the detection of a certain disease gives a positive result 5 percent of the time for
people who do not have the disease. The test gives a negative result 0.3 percent of the time for people
who have the disease. Large-scale studies have shown that the disease occurs in about 2 percent of the
population.

(a) What is the probability that a person selected at random would test positive for this disease? Show

k.
- ok o (00 pple, d on artimpt havt bt daesse o vl
ke rew it A4 7/' ob e Fe . 4§ f(f’l‘ wko Aent ln,ue f‘»ﬁ
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. 0,65
20447 + 46 = 0. 004
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(b) What is the probability that a person selected at random who tests positive for the disease does not
have the disease? Show your work.
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Question 4 Scoring Guidelines

4 Complete Response

Recognizes that the problem involves a significance test
on the difference between two proportions. Recognizes
that the large sample approximation procedure is
justified. Sets up correct hypotheses, including a one-
sided alternative, with explanations of notation; i.e.,
enough information is provided to identify symbols
with groups.

Identifies and correctly evaluates an appropriate test
statistic. The test statistic may be standard normal with
either the pooled or unpooled version of the standard
error. The test statistic is approximately equivalent for
both, z = 1.08. The chi-square value is 1.17; the 95%
large sample confidence interval for the difference
between the two proportions is (-0.028, 0.096).

May make trivial arithmetic errors.

Finds the p-value (or critical value) that is consistent
with OL,HW, etc.

States what the significance test allows one to conclude

with regard to the original question, using the obtained
p-value correctly. Uses statements in the conclusion that
are conceptually correct.

3 Substantial Response

Recognizes that the problem involves a significance test
on the difference between two proportions, but makes
a major error such as:

B fails to address the necessary assumptions

8 draws incorrect inference

4. Uses a p-value, critical value, confidence interval,
etc., that is inconsistent with o, H , etc. (includes
failing to adjust p-value for chi-square).

5. Uses two confidence intervals and looks for overlap.

6. Uses language such as “accept H,” “reject H,” “the
probability that H_ is true is .14,” etc. in the
conclusion statement.

2 Developing Response

Performs a statistical inference on the two sample
proportions but makes two major errors or an equivalent
combination of errors.

1 Minimal Response

Gives a statistical inferential argument that incorporates
some measure of error or some notion of chance.

Does little more than carry out the mechanics of the
test; e.g., uses the calculator to obtain the test statistic.

Possible Complete Response:

H02P1=Pz Ha:p1>Pz

where p, denotes the proportion of voters favoring the
new candidate before the incident and p, denotes the
proportion of voters favoring the new candidate after
the incident.

N2 A 317

P 415 P2 630 503

Both samples are large enough that the normal
distribution approximation is appropriate.

B does not draw a conclusion or fails to give the 3 P~ b, B .537 —.503 e
conclusion in context z= N N 1 ‘B ( y . . ) =1.08.

- p)l—+— S17(0=517)(——=+——

OR \/ P PET D) \/ 415 630

makes two or three less significant errors, such as: z = 1.08, approximately.

1. Hypotheses errors p-value = 1 —.8599 = .14

2. Notation errors such as not identifying p, & p, in

. While the proportion of voters in the sample
some manner, not defining non-standard

supporting the candidate after the unfortunate remarks
were made is less than the proportion of voters
supporting the candidate before the remarks were made,
the difference is not significant and can reasonably be
attributed to chance.

notation, using the same notation for parameters
and statistics, etc.

3. Givesz = 1.08, but does not identify the test
statistic either by name or by formula.
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Sample 1

4. A random sample of 415 potential voters was interviewed 3 weeks before the start of a state-wide
campaign for governor; 223 of the 415 said they favored the new candidate over the incumbent.
However, the new candidate made several unfortunate remarks one week before the election. Subse-

quently, a new random sample of 630 potential voters showed that 317 voters favored the new candi-
date.

Do these data support the conclusion that there was a decrease in voter support for the new candidate
after the unfortunate remarks were made? Give appropriate statistical evidence to support your answer.
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Sample 1 (cont.)
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Sample 2

4. A random sample of 415 potential voters was interviewed 3 weeks before the start of a state-wide
campaign for governor; 223 of the 415 said they favored the new candidate over the incumbent.
However, the new candidate made several unfortunate remarks one week before the election. Subse-
quently, a new random sample of 630 potential voters showed that 317 voters favored the new candi-

date. Y\‘=4\5 X = a3 N3 =GO 5(1_33\%

Do these data support the conclusion that there was a decrease in voter support for the new candidate
after the unfortunate remarks were made? Give appropriate statistical evidence to support your answer.
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Sample 3

4. A random sample of 415 potential voters was interviewed 3 weeks before the start of a state-wide
campaign for governor; 223 of the 415 said they favored the new candidate over the incumbent.
However, the new candidate made several unfortunate remarks one week before the election. Subse-
quenty, a new random sample of 630 potential voters showed that 317 voters favored the new candi-
date.

Do these data support the conclusion that there was a decrease in voter support for the new candidate
after the unfortunate remarks were made? Give appropriate statistical evidence to support your answer.
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Question 5 Scoring Guidelines

4 Complete Response

A. Selects an appropriate test of significance.

Observes that data are paired by hour of day and
indicates a paired t-test is appropriate OR observes
that the data are paired by hour of day and justifies
choosing a two-sample t-test (or confidence interval
for the difference of two proportions) OR worries
about assumptions for a t-test and so chooses a

sign test OR performs a substantial data analysis.

States and addresses assumptions necessary for t-test.

The dot plot below shows no evidence that the
differences aren’t normally distributed.

L] L] o L o 2 o L]

! ] ! 1 ] d
- T T T

-2.5 0.0 2.5 5.0 7.5

(For a two-sample t-test, mentions that outliers
indicate a potential problem.)

. Carries out a test of signiﬁcance.

States the hypotheses correctly, with two-sided
alternative, defining any nonstandard symbols.

Hy:p, = pyorp, =0
H :p, # pyorp, #0

Calculates an appropriate test statistic, possibly
with trivial arithmetic error.

OR a2 95% confidence interval for the differ-
ence of two means: (-3.47, 5.69)

Correctly states a conclusion in the context of the
situation.

The difference in the mean percentages in the samples
of defective chips produced by ovens A and B isnt
statistically significant. If there was no difference in
the percentages, a mean absolute difference of 1.11 or
greater would happen 46% of the time with random
samples of size 9.

Or, for the confidence interval: Since the confi-
dence interval includes zero, there is no evidence
that one oven differs from the other in terms of
mean percentage of defective chips.

3 Substantial Response

Performs a test of significance but

Doesn’t mention the assumptions for the test used

OR

States an incorrect conclusion

OR

Makes two or three less significant omissions or errors

in the test of significance, such as

— B  doesnt make it clear by words or formula which
§ = 4-0 - L1l 0.78 test they are using
s
Iln 4281 o B chooses a two-sample t-test or a sign test without
(For two-sample t-test, t = 0.519 and p = 0.61, considering the paired t-test
pooled or unpooled. For a sign test, +-+-++-0+ so B fails to list hypotheses
P=0.727) B does a one-tailed test or forgets to double the P-value
Correctly approximates the P-value from a table or .
B says must use a t-test because n is small
calculator.
a8 - -
With 8 degrees of freedom, the two-sided P-value is USEs ZLEST, Mot trtest
0.46 (OR compares t = 0.78 with critical value of B mentions normality assumption but doesnt check it
2.306). graphically or appeal to robustness
OR constructs and interprets a 95% confidence B confuses parameters and statistics
interval for the mean difference: B doesnt define nonstandard symbols

dtr# 1.11i(2.506)[%}=1.11i3.29or(——2.18,4.40)

Bz

S _
n




Question 5 Scoring Guidelines (cont.)

1 Minimal Response
forgets g formula for ¢ Recognizes that the problem involves an inferential
. statistical argument.
B uses wrong critical value or degrees of freedom

Does little more than carry out the mechanics of a test

B “accepts” the null hypothesis or uses similar careless ..
aceep P of significance, such as those done by a calculator.

language in conclusion

. . I3 . (44 . . . . . .
B gives correct, but minimal, conclusion (“do not Note: Since we are using holistic grading, a deficiency
. 3 . . 3 - M
reject H ") or a generic conclusion that doesn’ in one part can be compensated for by outstanding
relate to the ovens work in another.

2 Developing Response

Performs test of significance except makes both major
errors OR an equivalent combination of errors.

Sample 1

5. A company bakes computer chips in two ovens, oven A and oven B. The chips are randomly assigned
to an oven and hundreds of chips are baked each hour. The percentage of defective chips coming from
these ovens for each hour of production throughout a day is shown below.

Percentage of Defective Chips

Hour Oven A QOven B
1 45 36
2 32 37
3 34 33
4 31 34
5 35 33
6 37 32
7 31 33
8 30 30
9 27 24

The percentage of defective chips produced each hour by oven A has a mean of 33.56 and a standard
deviation of 5.20. The percentage of defective chips produced each hour by oven B has a mean of
32.44 and a standard deviation of 3.78. The hourly differences in percentages for oven A minus oven B
have a mean of 1.11 and a standard deviation of 4.28.

Does there appear to be a difference between oven A and oven B with respect to the mean percentages
of defective chips produced? Give appropriate statistical evidence to support your 77‘xswer.

T e vles% 7/0r o oAl erem e et com ovenm 4

fl'ﬂa/ g ven /2“ (/g 743:; Vv e C/(- '}95 ., & /’7":0_7/Lh/€(7/ /JGM'}\S

é{eéfgn N be cied The reczen Sz A .

écgeé/fr- o /o £ &y ;:, , $ biows a =] 66(/ P 6_5"’[;"'..5:

S 55 p (o /@n B , ) ‘ée_-fw cen Fhe Pereen fs o

O’Z de é’&’[r've s 3 ch :ips., Tre prota 4»"4"@ |
Oeen 2

- 76




Sample 1 (cont.)
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Sample 2

5. A company bakes computer chips in two ovens, oven A and oven B. The chips are randomly assigned
to an oven and hundreds of chips are baked each hour. The percentage of defective chips coming from
these ovens for each hour of production throughout a day is shown below.

Percentage of Defective Chips

Hour Oven A Oven B
1 45 36
2 32 37
3 34 33
4 31 34
5 35 33
6 37 32
7 31 33
8 30 30
9 27 24

The percentage of defective chips produced each hour by oven A has a mean of 33.56 and a standard
deviation of 5.20. The percentage of defective chips produced each hour by oven B has a mean of
32.44 and a standard deviation of 3.78. The hourly differences in percentages for oven A minus oven B
have a mean of 1.11 and a standard deviation of 4.28.

Does there appear to be a difference between oven A and oven B with respect to the mean percentages
of defective chips produced? Give appropriate statistical evidence to support your answer.
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Sample 2 (cont.)
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Sample 3

. A company bakes computer chips in two ovens, oven A and oven B. The chips are randomly assigned
to an oven and hundreds of chips are baked each hour. The percentage of defective chips coming from
these ovens for each hour of production throughout a day is shown below,

Percentage of Defective Chips

Hour Oven A Oven B
1 45 36
2 32 37
3 34 33
4 31 34
5 35 33
6 37 32
7 31 33
8 30 30
9 27 24

The percentage of defective chips produced each hour by oven A has a mean of 33.56 and a standard
deviation of 5.20. The percentage of defective chips produced each hour by oven B has a mean of
32.44 and a standard deviation of 3.78. The hourly differences in percentages for oven A minus oven B
have 2 mean of 1.11 and a standard deviation of 4.28.

Does there appear to be a difference between oven A and oven B with respect to the mean percentages
of defective chips produced? Give appropriate statistical evidence to support your answer.
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Sample 3 (cont.)
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Question 6 (Investigative Task) Scoring Guidelines

4 Complete Response

L

I1.

1.

Correctly estimates the asking price in dollars for at
least two of the three models, including back
transforming the predicted value for at least one of
models b or c.

a. Price=-58.1 +0.719(88) = 5.172
asking price is $5,172

b. Ln(price) =-14.9 + 0.185(88) = 1.380
exp(1.38) = 3.9749
asking price = $3,975

c.  Sqre(price) =-13.3 + 0.176(88) = 2.188
(2.188)* = 4.7873
asking price = $4,787

Describes the major shortcoming to be the non-
linear pattern in the scatterplot or residual plot for
all three models.

Suggests a new model that successfully deals with
the non-linearity of the data. The prime contenders
for this model are:

Fit a simple linear model after the first two or three
years are dropped.

1

(R* =.978 with little pattern in the residuals after
dropping 79, 82 and 84.)

Fit separate linear models to the earlier and later
years.

(R* =.985 for the years 86 to 93, with little pattern
in the residuals.)

Fit a model that attempts to model the curvarure in
the data. For example, fit a quadratic model 1o all of
the dara.

(R? = .974 with little pattern in the residuals for a
quadratic model.)

IV. Justifies why this model is better. For example,

comments that there is no pattern in the residuals
as seen from looking at the fitted model on the
scatterplot or from looking at the residual plot.

e

3

Substantial Response

Fails to do one of the following satisfactorily:

2

1

Part I (for example, by failing to back transform
the prediction)

describe the major shortcomings of the three
models

justify why the new model is better (for example,
by failing to comment on the residual plot)

Developing Response

Fails to do one of the following satisfactorily:
Part I and describe the major shortcomings of the
three models
Part I and justify why the new model is better
suggest a new model and justify it

describe the major shortcomings of the three
models and justify why the new model is better.

Minimal Response

Gives correct responses to one of the items L, II, or III

above. Note: Students cannot get IV correct without

first specifying a new model.



Sample 1

(a) Use Model 1 to establish an asking price for your 1988 automobile.

Crica = -58.1 +0.719(88) ’~”

(b) Use Model 2 to establish an asking price for your 1988 automobile.

Dn Price = —1H.9+ 0.185(88) = {.38

Price = @2 x(53,9%0]

(c) Use Model 3 to establish an asking price for your 1988 automobile.

(Price = —13.2+ 047G (8B) = 2,183

CPeice = 2.1887 =94, ?90}
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Sample 1 (cont.)

(d) Describe any shortcomings you see in these three models.
M’{’(A-cw.jL e covvelokicew Coe{%(c«'uwéa AN a_,U
5{»«;’:( Zaura,z , Ale viesidial “plab all 2l
a dunfiued Fa:t{JJ‘A, wloell weawns oAk
bk leen {’h‘: i» tle covvecd ow.{-cw e Aoda

(e) Use some or all of the given data to find a better method for establishing an asking price for your
1988 automobile. Explain why your method is better.
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Commentary: ‘ o )
Parts (a), (b), and (c) show correct calculations and (d) conrains a comment on the pattern in the residual plots.
- Parc (e) contains a clear description of how the data could be split into two groups, each showing a linear rend

. bat With difi‘ferent’slopes. Score = 4 '
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Sample 2

(a) Use Model 1 to establish an asking price for your 1988 automobile.

QV\\Q&: -Sg.) ¥ T\ ye=r)

- -52.) + ,\a- %%

- §\72L KHAODGM/LA Iollave)

o Priue, :.

(b) Use Model 2 to establish an asking price for your 1988 automobile.

QA«?{\LC‘ qo‘¥ ‘%ba\/gar
-dar 195.-3%
oo = 197
.29 _
P < = 2.975 (Hhovoond %)
?f‘?cﬁf—iﬁ 2975
(c) Use Model 3 to establish an asking price for your 1988 automobile.
Jprice = 7133 & {lb~year
- 13,3 + \16-3%
= 2.13%
pe e = 3 12872 4137 (Fhovoand 3)




Sample 2 (cont.)

(d) Describe any shortcomings you see in these three models.
The vesduals, wWhich shovld be rovdom in e
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(e) Use some or all of the given data to find a better method for establishing an asking price for your
1988 automobile. Explain why your method is better.
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Sample 3

(a) Use Mo&el 1 to establish an asking price for your 1988 automobile.
£(88)7 5173 thosed dollas s

5%, |+0,719- 5§

(b) Use Model 2 to establish an asking price for your 1988 automobile.

1,38 3%
ACOY ﬂ e‘|3:3,77q? Hhovsand dollars

-4.9+0185:38=

(c) Use Model 3 to establish an asking price for your 1988 automobile.

2.158% = 4, 7873 thowsend ddllors

-13.3+0.176- 8% = 2.188
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Sample 3 (cont.)

(d) Describe any shortcomings you see in these three models.
These moJels i/)(,/qu all o-f H\Q d,}ag g(corJ.'nj fo the rejre,ssior) e.zoa.)é‘a4
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(e) Use some or all of the given data to find a better method for establishing an asking price for your
1988 automobile. Explain why your method is better.
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v Statistical Information

Chapter

B Table 4.1 — Section II Scores B College Comparability Studies
B How AP Grades are Determined B Reminders for all Grade Report
B Table 4.3 — Grade Distributions Recipients
B Table 4.4 — Section [ Scores and B Reporting AP Grades

AP Grades B Purpose of AP Grades

Table 4.1 — Section Il Scores

These are the score distributions for the total group of candidates
on each free-response question from the 1997 exam.

Question 1  Questionz ~~ (Question3
of %At | [ Numberof %At
S Stud 7|+ Stud S ‘

*NR — No response. Student gave either no response or a response not on the topic.

**Question 6 was read by two different faculty consultants, and the two scores were combined.
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How AP Grades are Determined

AP Statistics students can receive 0 to 50 points in each
section of the exam. However, these scores are not
released to the student, school, or college. Instead, these
raw scores are converted to grades on an AP 5-point
scale, and it is these grades that are reported. This
conversion involves a number of steps:

1. The multiple-choice score is calculated. To adjust
for random guessing, a fraction of the number of
wrong answers is subtracted from the number of
right answers. This fraction is 1/4 for five-choice
questions (as on the Statistics exam), so that the
expected score from random guessing will be zero.

2. The free-response score is calculated. When the
free-response section includes two or more parts,
those parts are weighted according to the value
assigned to them by the Development Committee.
This allows the Development Committee to place
more importance on certain skills to correspond
to their emphasis in the corresponding college
curriculum.

3. A composite score is calculated. Weighting also
comes into play when looking at the multiple-
choice section in comparison to the free-response
section. In consultation with experts from the
College Board and ETS, the Statistics committee
decided that each section should contribute an
equal amount to the total score. The maximum
composite score was 100, with each section
contributing up to 50 points. The Scoring
Worksheet on the facing page details the process
of converting section scores to composite scores
for this examination.

4. AP grades are calculated. The Chief Faculty
Consultant sets the four cut points that divide the
composite scores into groups. A variety of informa-
tion is available to help the CFC determine the
score ranges into which the exam grades should fall:

B Distributions of scores on each portion of the
multiple-choice and free-response sections of
the exam are provided, along with totals for
each section and the composite score total.

B With these tables and special statistical tables
presenting grade distributions from previous
years, the CFC can compare the exam at hand
to results of other years.

B For each composite score, a table summarizes
student performance on all sections of the exam.

B Finally, on the basis of professional judgment
regarding the quality of performance
represented by the achieved scores, the CFC
determines the candidates’ final AP grades.

See Table 4.3 for the 1997 AP Statistics Exam

grade distributions.

If you're interested in more detailed information about
this process, please see the “Technical Corner” of our
website: www.collegeboard.org/ap. There you'll also find
information about how the AP exams are developed,
how validity and reliability studies are conducted, and
other nuts-and-bolts data on all AP subjects.
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Table 4.2 — Scoring Worksheet

Section |: Multiple Choice

- (ax )X 1.4286= =
Number correct Number wrong Multiple-Choice  Weighted

{out of 35) Score Section [

(Round 1o SCOre
nearest whole =
number. If less than

zero, enter zero.)
__Section Il: Free Response -
2
=
Question 1 X 1.875 = =
(out of 4) S
]
Question 2 X 1.875= =
(out of 4) &
B
Question 3 X 1.875 =
{out of 4) g
2
Question 4 X 1.875=___ . z
{out of 4) (Do not round) -
‘ ®
Question 5 X 1.875= =
(out of 4) ) 1 =
Question 6 X 1.5625 = 7 AP Grade Conversion Chart .
loutof 8) - Composite AP Grade
Score Range*
Sum =
Weighted
Section 11
Score

(Do not round.)

Composite Score

+ =
Weighted Weighted ~ Composite Score
Section 1 Section II  (Round to the nearest
Score Score whole number.}
@ o g
]
e |
8 ]
= B
B B
E Esl
2 o
2
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Table 4.3 — Grade Distributions
More than 62% of the candidates earned an AP grade of 3 or higher.

Total Group

Examination Grade Number of Students Percent at Grade
EXtrexﬂel ﬂqu lifed - 5 BRI ful
Well quahﬁed ' e o
Qualiﬁéd l _ :
,Péssibly ;qL‘IéIiﬁed :

TR0 N

No recommendation : , 1

Total Number of Students 7646
Mean Grade 0. © 1 CIETEINES T T A o
Standard Devm;iqn Vo s : 1,',33

Table 4.4 — Section | Scores and AP Grades
This table gives the probabilities that a student would receive a particular grade on the 1997 AP Statistics Exam
given that student’s score on the multiple-choice section.

Millfipl'e-Cﬁoice, Score AP Grade
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College Comparability Studies

Because the 1997 exam was the first one developed for
statistics, a comparability study was done. In this study,
college students enrolled in introductory statistics
courses equivalent to the AP Statistics course were given
a mini-version of the exam. These mini-versions
contained a subset of the questions in the exam. The
scores obtained by the college students and the grades
they received in their course were used to help deter-
mine the appropriate AP grade for the AP students
taking the examination.

The AP Program has conducted college grade
comparability studies in all other AP subjects as well.
As with Statistics, these studies compared the perfor-
mance of AP Exam candidates with that of college
students in related courses who have taken the AP Exam
at the end of their course. In general, AP cutpoints are
selected so that the lowest AP 5 is equivalent to the
average A student in college, the lowest AP 4 equivalent
to the average B student, and the lowest AP 3 equivalent
to the average C student (see figure below).

Average

AP Grade College Grade
5
A
a
B
3
Cc
2
D
1

To ensure comparability of grades from year to year
and to maintain a certain level of difficulty, some
multiple-choice questions from previous AP Statistics
exams will be included on each new examination.

N

Reminders for All Grade Report
Recipients

AP Examinations are designed to provide accurate
assessments of achievement. However, any examination
has limitations, especially when used for purposes
other than those intended. Presented here are some
suggestions for teachers to aid in the use and
interpretation of AP grades.

B AP Examinations are developed and evaluated
independently of each other. They are linked only
by common purpose, format, and method of
reporting results. Therefore, comparisons should
not be made between grades on different AP
Examinations. An AP grade in one subject may not
have the same meaning as the same AP grade in
another subject, just as national and college
standards vary from one discipline to another.

B AP grades are not exactly comparable to college
course grades. However, the AP Program conducts
research studies every few years in each AP subject
to ensure that the AP grading standards are compa-
rable to those used in colleges with similar courses.

B The confidentiality of candidate grade reports
should be recognized and maintained. All individu-
als who have access to AP grades should be aware of
the confidential nature of the grades and agree to
maintain their security. In addition, school districts
and states should not release data about high school
performance withour the school’s permission.

AP Examinations are not designed as instruments
for teacher or school evaluation. A large number
of factors influence AP Exam performance in a
particular course or school in any given year. As a
result, differences in AP Exam performance should
be carefully studied before being attributed to the
teacher or school.

B Where evaluation of AP students, teachers, or
courses is desired, local evaluation models should be
developed. An important aspect of any evaluation
model is the use of an appropriate method of
comparison or frame of reference to account for
yearly changes in student composition and ability,
as well as local differences in resources, educational
methods, and socioeconomic factors.




B The “Report to AP Teachers” can be a useful
diagnostic tool in reviewing course results. This
report identifies areas of strength and weakness for
each AP course. This information may also help
to guide your students in identifying their own
strengths and weaknesses in preparation for future
study. (See below for information on how to obtain
this report.)

B Many factors can influence course results. AP Exam
performance may be due to the degree of agreement
between your course and the course defined in the
relevant AP Course Description, use of different
instructional methods, differences in emphasis or
preparation on particular parts of the examination,
differences in pre-AP curriculum, or differences in
student background and preparation in comparison
with the national group.

Reporting AP Grades

The results of AP Examinations are disseminated in
several ways to candidates, their secondary schools,
and the colleges they select.

B College and candidate grade reports contain a
cumulative record of all grades earned by the
candidate on AP Exams during the current or
previous years. These reports are sent in early July.
(School grade reports are sent shortly thereafter.)

B  Group results for AP Examinations are available to
AP teachers whenever five or more candidates at a
school have taken a particular AP Exam. This
“Report to AP Teachers” provides useful informa-
tion comparing local candidate performance with
that of the total group of candidates taking an
exam, as well as details on different subsections
of the exam.

Several other reports produced by the AP Program
provide summary information on AP Examinations.

B  State and National Reports show the distribution of
grades obtained on each AP Exam for all candidates
and for subsets of candidates broken down by sex
and by ethnic group.

B The Program also produces a one-page summary of
AP grade distributions for all exams in a given year.

For information on any of the above, please call AP
Services at (609) 771-7300 or contact them via e-mail
at apexams@ets.org,.

Purpose of AP Grades

AP grades are intended to allow participating colleges
and universities to award college credit, advanced
placement, or both to qualified students. In general,
an AP grade of 3 or higher indicates sufficient mastery
of course content to allow placement in the succeeding
college course, or credit for and exemption from a
college course comparable to the AP course. Credit
and placement policies are determined by each college
or university, however, and students should be urged
to contact their colleges directly to ask for specific
Advanced Placement policies in writing.
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W EINE AP Publications and Videos

A number of AP publications and videos are available
to help students, parents, AP Coordinators, and high
school and college faculty learn more about the AP
Program and its courses and exams. To sort out those
publications that may be of particular use to you, refer
to the following key:

Students and Parents  SP

Teachers T
AP Coordinators

and Administrators A
College Faculty - C

You can order many items online through the

AP Aisle of the College Board Online store at
http://cbweb2.collegeboard.org/shopping/.
Alternatively, call AP Order Services at (609) 771-7243.
American Express, VISA, and MasterCard are accepted
for payment.

If you are mailing your order, send it to the
Advanced Placement Program, Dept. E-05, PO. Box
6670, Princeton, NJ 08541-6670. Payment must
accompany all orders not on an institutional purchase
order or credit card, and checks should be made payable
to the College Board.

The College Board pays fourth-class book rate
postage (or its equivalent) on all prepaid orders; you
should allow between four and six weeks for delivery.
Postage will be charged on all orders requiring billing
and/or requesting a faster method of shipment.

Publications may be returned within 30 days of
receipt if postage is prepaid and publications are in
resalable condition and still in print. Unless otherwise
specified, orders will be filled with the currently available
edition; prices are subject to change without notice.

AP Bulletin for Students and Parents: Free SP
This bulletin provides a general description of the

AP Program, including policies and procedures for
preparing to take the exams, and registering for the

AP courses. It describes each AP Exam, lists the advan-
tages of taking the exams, describes the grade and award
options available to students, and includes the upcom-
ing exam schedule.

College and University Guide to the AP Program:
$10 C, A
This guide is intended to help college and university
faculty and administrators understand the benefits of
having a coherent, equitable AP policy. Topics included
are validity of AP grades; developing and maintaining
scoring standards; ensuring equivalent achievement;
state legislation supporting AP; and quantitative profiles
of AP students by each AP subject.

The College Handbook with College Explorer®
Includes brief outlines of AP placement and credit
policies at two- and four-year colleges across the country.
Notes number of freshmen granted placement and/or
credit for AP in the prior year.

Course Descriptions: $12 SPTAC
Course Descriptions provide an outline of the AP
course content, explain the kinds of skills students are
expected to demonstrate in the corresponding introduc-
tory college-level course, and describe the AP Exam.
They also provide sample multiple-choice questions
with an answer key, as well as sample free-response
questions. A set of Course Descriptions is available for
$100. Not included in this set are Course Descriptions
for Computer Science, Government and Politics, and
Statistics, which are available for downloading from the
AP section of the College Board website (free of charge).

Five-Year Set of Free-Response Questions: $5 T
This is our no-frills publication. Each booklet contains
copies of all the free-response questions from the last
five exams in its subject; nothing more, nothing less.
Collectively, the questions represent a comprehensive
sampling of the concepts assessed on the exam in recent
years and will give teachers plenty of materials to use for
essay-writing or problem-solving practice during the
year. (If there have been any content changes to the
exam in the past five years, it will be noted on the cover

of the booklet.)
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Grading, Interpreting, and Using Advanced
Placement Fxaminations: Free ACT
A booklet containing information on the develop-
ment of scoring standards, the AP Reading, grade-
setting procedures, and suggestions on how to
interpret AP grades.

Guide to the Advanced Placement Program: Free A
Written for both administrators and AP Coordinators,
this guide is divided into two sections. The first section
provides general information about AP, such as how

to organize an AP program at your high school,

the kind of training and support that is available for
AP teachers, and a look at the AP Exams and grades.
The second section contains more specific details
about testing procedures and policies and is intended
for AP Coordinators.

Released Exams: $20 T
About every four years, on a staggered schedule, the AP
Program releases a complete copy (multiple-choice and
free-response sections) of each exam, as in the case of
the 1997 Statistics Exam.

Packets of 10 ($30): For each subject with a released
exam, you can purchase a packet of 10 copies of that
year’s exams for use in your classroom (e.g., to simulate
an AP exam administration).

Secondary School Guide to the AP Program:

$10 AT
This guide is a comprehensive consideration of the

AP Program. It covers topics such as: developing or
expanding an AP program; gaining faculty, administra-
tion, and community support; AP grade reports, their
use and interpretation; AP Scholar Awards; receiving
college credit for AP; AP teacher training resources;
descriptions of successful AP programs in nine schools
around the country; and “Voices of Experience,” a
collection of ideas and tips from AP teachers and
administrators.

Videoconference Tapes: $15 T, C
AP conducts live, interactive videoconferences for various
subjects, enabling AP teachers and students to talk
directly with the Development Committees that design
the AP Exams. Tapes of these events are available in
VHS format and are approximately 90 minutes long.

Teacher’s Guides: $12 T
Whether you're about to teach an AP course for the first
time, or you've done it for years but would like to get
some fresh ideas for your classroom, the Teacher’s Guide
can be your mentor. It contains syllabi developed by
high school teachers currently teaching the AP course
and college faculty who teach the equivalent course at
their institution. Along with detailed course outlines
and innovative teaching tips, you'll also find extensive
lists of recommended teaching resources.

AP Pathway to Success (video, available

in English and Spanish): $15 SET, A C
This 25-minute-long video takes a look at the AP
Program through the eyes of people who know AP:
students, parents, teachers, and college admissions staff.
They answer such questions as “Why Do It?”, “Who
Teaches AP Courses?”, and “Is AP For You?”. College
students discuss the advantages they gained through
taking AP, such as academic self-confidence, writing
skills, and course credit. AP teachers explain what the
challenge of teaching AP courses means to them and
their school, and admissions staff explain how they view
students who have stretched themselves by taking AP
Exams. There is also a discussion of the impact that an
AP program has on an entire school and its community,
and a look at resources available to help AP teachers,
such as regional workshops, teacher conferences, and

sumimer institutes.

What's in a Grade? (video): $15 TC
AP Exams are composed of multiple-choice questions
(scored by computer), and free-response questions that
are scored by qualified professors and teachers. This
video presents a behind-the-scenes look at the scoring
process featuring footage shot on location at the 1992
AP Reading at Clemson University and other Reading
sites. Using the AP European History Exam as a basis,
the video documents the scoring process. It shows AP
faculty consultants in action as they engage in scholarly
debate to define precise scoring standards, then train
others to recognize and apply those standards. Footage
of other subjects, interviews with AP faculty consult-
ants, and explanatory graphics round out the video.
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